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SINCE the incidence of reactions to parenteral fluids has been reduced, their 
value in the treatment of surgical patients has rapidly increased. Although 
parenteral fluids are widely used today, their administration still remains 
largely empirical. In order to determine the exact fluid requirements of sur- 
gical patients, Coller and Maddock !*:* proposed the clinical use of a water 
balance method described by Soderstrom and DuBois,* and by Newburgh, 
Johnston and Falcon-Lesses.° This, essentially, is as follows: 


INCREMENTS OF WATER EXCHANGE 


Available Water Excreted Water 
(1) Exogenous (1) Perceptible 
(a) Diet (a) Urine 
(b) Water as such (b) Feces 
(c) Emesis 
(2) Endogenous (d) Drainage 
(a) Oxidation (e) Perspiration 


(b) Preformed 
(2) Insensible 

Coller and Maddock* have discussed in detail the water balance method. 
They emphasized especially the importance of the insensible water loss and 
the necessity of its replacement in the postoperative period. It is this loss 
which is usually overlooked clinically and which is given further study here. 

Benedict and Root® define insensible loss as: “The gaseous emanations from 
the body which do not appear in the form of a sensible moisture or sweat; in 
other words, the insensible, invisible, intangible but weighable gaseous and 
vapor productions arising from the lungs in the process of exhalation and from 
the skin by due process of vaporization.” These emanations are chiefly carbon 
dioxide and water vapor. 

Johnston and Newburgh’ have shown that the insensible weight loss is 
the resultant of the weight of water lost by vaporization, the weight of the ex- 
haled carbon dioxide, and the weight of the absorbed oxygen; expressed by 
the following equations : 
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INSENSIBLE WEIGHT LOSS WATER VAPOR -7 COs Ov 
or 
INSENSIBLE WEIGHT LOSS COs -- Ov WATER VAPOR 


The greater proportion of the insensible weight loss 1s composed of water. 
According to Benedict and Root® it is about 85 per cent, and to Newburgh, 
et al.,5 the water vapor varies from &5 to 100 per cent of the insensible loss, 
depending upon the amount of carbohydrate, protein and fat being metabolized. 

Newburgh and his associates*:* have determined that 25 per cent of the 
total body heat was removed by the vaporization of water. In another study" 
they could demonstrate no reduction in the amount of water vaporized when 
dehydration of as much as 6 per cent of the total body weight had been pro- 
duced. It appears, therefore, that the weight of the vaporized water is pro 
portional to the total energy exchange of the body and is not influenced by 
lesser degrees of dehydration. 

Recorded determinations® of insensible loss in surgical patients vary from 
[1,000 to 2,500 Gm. daily, whereas the recorded average® losses of normal adults 
at normal activity vary between 1,000 and 1,500 Gm. daily. It would seem 
that the total energy exchange of normal active adults would be greater than 
surgical patients confined to bed, and in view of the above work the insensible 
loss of the active adults should be greater. Because of this apparent contra- 
diction and the clinical importance of this form of fluid loss, it was felt that 
further study of the insensible loss in surgical patients was indicated. 

The Method and the Control.—In a study of sick surgical patients the 
method must be adapted to the welfare of the patient and at the same time 
record the effect of changing intrinsic and extrinsic conditions. An indirect 
method described by Wiley and Newburgh" was, therefore, used in this study. 
The method is summarized by the following mathematical equations: 


INITIAL WEIGHT + TOTAL INTAKE 
minus 
PERCEPTIBLE OUTPUT + FINAL WEIGHT 
equals 
INSENSIBLE LOSS 


The patients were weighed daily at the same hour on a silk balance accurate 
to 5 Gm. All intake and output was weighed and careful watch was main- 
tained so that nothing was lost before weighing. Weights were measured and 
checked by more than one observer before recording. Insensible loss and 
sweating are two distinct and independent processes,® !*:1* hence perspiration 
was carefully separated from the insensible loss. Bedding and clothing were 
weighed dry and as soon as perceptible moisture appeared, they were weighed 
again to determine the loss due to sweat. An effort was made to avoid sweat- 
ing* by discarding all excess bedding. In the immediate postoperative period, 

* Newburgh, ef al. have shown that the temperature and the humidity of the en- 
vironment had little effect on the insensible loss when the subject was clothed and com- 
fortable. All studies were made during the winter and early spring months. 
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when sweating is apt to occur, the patients were protected from drafts and 
kept comfortably covered. 

Since such factors as body temperature, activity in bed and caloric exchange 
could not be controlled in the sick surgical patient, determinations were made 
over several 24-hour periods. The more prolonged observations reflect the 
result of changing conditions, and in combination give a record of insensible 
loss under average surgical conditions. Although the insensible loss varies 
from day to day," the losses of any one case on various days will be found to 
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CHART 1 The Code: Each column represents a 24-hour 
period. The left hand portion is divided into the increments 
of intake, the right hand portion into the increments of output. 
The solid black line represents the cumulative effect of daily 
fluctuations in body weight. 
fall within a small range of fluctuation. Rather wide variations occur on only 
a few days and these will be discussed separately. 

As previously pointed out, the percentage of water vapor in the total 
insensible weight loss varies with the carbohydrate, protein and fat being 
oxidized. The amount and proportion of these substances oxidized varies from 
day to day. Under surgical conditions the mixture oxidized and the weight of 
the COs and Os could not be ascertained. Hence all losses recorded are losses 
of insensible weight. From a clinical standpoint, the insensible weight loss 
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may be considered as water loss, as the difference between the two, due to the 
COz and Oz exchange, is relatively small. 

Observations and Data.—All determinations were graphed on the same 
scale, the code (Chart 1) describing the various increments. 
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CuHart 2.—Case L. R. (P. H. No. 269427): Acute "HART 3.—Case E. M. (P. H. No. 510618): 
appendicitis. Acute appendicitis. 

Case L. R.—(P.H. No. 269427) Acute Appendicitis: There was a rapid post opera- 
tive recovery. The maximum temperature* of 100.8° F. occurred on the second day. The 
weight loss continued to 3.3 per cent of the original body weight in spite of a good caloric 
intake the last seven days. The average insensible loss was 1,503 Gm. per day. The loss 
on the day of operation does not represent a full 24 hour period (Chart 2). 

Case E. M.—(P.H. No. 510618) Acute Appendicitis: The postoperative course was 
uncomplicated. The temperature curve reached a maximum of 101.8° F. on the first day. 
The average daily insensible loss was 1,341 Gm. (Chart 3). 
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Cuart 4.—Case W. P. (P. H. No. Cuart 5.—Case L. K. (P. H. No. 509519): Left indirect 
318340): Recurrent appendicitis. inguinal hernia. 


Case W. P.—(P.H. No. 318340) Recurrent Appendicitis: The patient had a smooth 
postoperative course with moderate perspiration the first two days but slight thereafter. 
The cumulative body weight loss reached a maximum of 2 per cent on the second day 
coincident with a large fluid intake by mouth and a diuresis of 5,090 Gm. The maximum 


insensible loss of 2,034 Gm. occurred on the same day. The average daily insensible loss 


was 1,638 Gm. (Chart 4). 


* All temperatures recorded were obtained per rectum. 
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Case £.. &: 


course was uncomplicated. 





INSENSIBLE LOSS IN SURGICAL PATIENTS 


(P.H. No. 509519) Left Indirect Inguinal Hernia: The postoperative 
The maximum temperature, of 101° F., occurred on the first 


day. The insensible loss averaged 1,256 Gm. per day (Chart 5). 
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Case C. C.—(P.H. No. 505551) Bilateral In- 
guinal Hernia, Duodenal Ulcer, Left Hernior- 
rhaphy: There was a minimal postoperative reac- 
tion with the maximum temperature, of 100.8° F., 
occurring on the first day. Maximum body 
weight loss of 2.3 per cent followed a diuresis on 
the first day of 3,860 Gm. The insensible loss 
which averaged 1,498 Gm. per day was somewhat 
higher the last three days when the caloric intake 
averaged over 2,900 calories per day (Chart 6). 

Case C. C.—(P.H. No. 505551) Right Her- 
niorrhaphy: second operation (ref. Chart 6): 
There was practically no postoperative reaction. 
A diuresis of 3,400 Gm. on the first day was fol- 


as 
; : lowed by the maximum body weight loss, of 2.5 
CuHartT 6. ’ ; i Ni ‘ ; ; is ; ; : 
505551): Bilateral inguinal hernia; duodenal per cent. Again the insensible loss was slightly 
ulcer; left herniorrhaphy. . ° ; - 
earet ai higher on the last four days, during a period of 
high caloric intake and increased activity in bed. The average daily insensible loss was 


1,665 Gm. The average for both operations, covering a period of 22 days, was 1,604 Gm. 


(Chart 7). 
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505551): Second operation (ref. Chart 6). 


Right herniorrhaphy. 





No. 
507115): Bilateral inguinal hernia; right 
herniorrhaphy. 


Case H. S.—(P.H. No. 507115) Bilateral 
Inguinal Hernia, Right Herniorrhaphy : There was 
a mild postoperative reaction. The maximum tem- 
perature, of 101.8° F., occurred on the first day. 
There was progressive loss of 3 per cent of the 
original body weight. The average daily insensible 
loss for the period was 1,804 Gm. (Chart 8). 

Case H. S.—(P.H. No. 507115) Left Her- 
niorrhaphy : second operation (ref. Chart 8) : There 
was a minimal postoperative reaction with the 
maximum temperature, of 99.8° F., occurring on 
the first day. There was a slow progressive loss 
of 4.6 per cent of the original body weight even 
though the caloric intake averaged 2,785 calories 
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for the last eight days. The average daily insensible loss for the second operation was 
1,845 Gm. and for both operations, a period of 22 days, 1,830 Gm. (Chart 9). 
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Cuart 9.—Case H. S. (P. H. No. 507115): Second operation (ref. Chart 8 
Left herniorrhaphy. 





Case F. M.—(P.H. No. 493334) Cholecystectomy, Appendicectomy: There was a 
moderate postoperative reaction the first three days with slight perspiration on the first 
day. The maximum temperature was 102.8° F. There was a gain of 1,730 Gm. in weight 
the first two days. This was probably due to water retention as the urinary output was 
low. On the third day the urinary output increased, the insensible loss was high and the 


f 3.6 per cent. The insensible loss was 


weight started to decrease to a maximum loss ¢ 
high on the third and thirteenth days. The average daily insensible loss for the 15 days 
was 1,500 Gm. (Chart 10). 
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Cuart 10.—Case F. M. (P. H. No. 493334): Cholecystectomy; 


appendicectomy. 


Case E. B.—(P.H. No. 517132) Partial Thyroidectomy: This patient presented 
clinical signs and symptoms of hyperthyroidism with an elevated basal metabolic rate. 
There was clinical improvement during the preoperative period associated with a small 
gain in weight. On the day of operation there was a gain in weight of 1,780 Gm. This 
was probably due to retention for as the urinary output increased on the following day 
to 3,060 Gm. the body weight decreased 1,920 Gm. The large intake and output on the 
first day was due to a cool colonic lavage given for a rising temperature, the maximum 
of which was 102.4° F. The further course was uneventful and the basal metabolic rate 
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on the sixth day was plus four. The daily average insensible loss for the preoperative 
period was 1,467 Gm., for the postoperative period 1,321 Gm., and for the 15 day period 


the average was 1,399 Gm. (Chart I1). 
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Crart 11.—Case E. B. (P. H. 517132 Partial thyroidectomy. 
Case I. E.—(P.H. No. 512999) Partial Thy- _ 16 ¢ SOYR 
. +54 we t 2 FCTON 
roidectomy: This was the postoperative study of an 2 
uncomplicated thyroidectomy performed for a diffuse +44 m 4 47 = 
. . a ; fh mh mm © 
toxic goiter. The basal metabolic rate three days 4 = Ae ks 
before operation was plus 36. The maximum tem- Mm Ta i 
perature was 100.4° F. on the first day. The basal 


metabolic rate on the seventh postoperative day was 


plus three. The daily average insensible loss was ,o- 





1,154 Gm. (Chart 12). 
Case E.H.—(P.H. No. 302641) Partial Thy- 


roidectomy: This case presented typical signs and Z 
symptoms of hyperthyroidism The initial basal =3N 
metabolic rate was plus 47, and the insensible loss CHarr 12.—Case I. E. (P. H. N 


2,258 Gm. These decreased before operation to plus 512999): Partial thyroidectomy. 


27 and 1,610 Gm., respectively. There was a slight postoperative reaction, the maximum 
temperature reaching 101.8° F. on the second day. On the fifth day the patient becam< 
emotionally upset. The insensible loss on this day was increased and the basal metabolic 
rate at the end of the 24 hour period was plus 16. The preoperative daily insensible loss 
averaged 1,889 Gm. The postoperative daily insensible loss averaged 1,244 Gm. The 
average daily loss for the 16 days was 1,647 Gm. (Chart 13). 

Case P. P.—(P.H. No. 503254) Exploratory Celiotomy, Biopsy of Pylorus, Ante- 
rior Gastrojejunostomy: There was a moderate reaction during the first few postopera 
tive days with an uneventful but slow convalescence. The maximum temperature was 
101.8° F. on the first postoperative day 

There was a progressive gain of 13.1 per cent of the body weight up to the fourth 
postoperative day. This was associated with a low urinary output, gastric retention and 
peripheral edema. At the same time the patient was thirsty and the tongue and skin were 
dry. There was evidence of hemoconcentration as shown by the increasing hematocrit, 
plasma specific gravity and plasma proteins determinations. 

Parenteral fluids for six days consisted of physiologic saline and Ringer’s solutions 
There was definite salt retention until the fourth postoperative day, even though 
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the urinary chlorides, as determined by the Mohr” test, as discussed by Fantus,” in- 
creased to 2.4 per cent. On the fifth day, following administration of 5 per cent dextrose 
solution, improvement took place as evidenced by loss in weight, increase in the urinary 
output, disappearance of edema and reduction in hematocrit and specific gravity deter- 
minations. Furthermore, all clinical evidences of dehydration disappeared. 

It is felt that adequate fluids were administered but the patient received an excessive 


amount of sodium ions, consequently fluid was retained in the tissues.” The gas- 


tric retention may also be attributed to edema of the gastrojejunostomy stoma and intes- 





Cuart 13.—Case E. H. (P. H. No. 302641): Partial thyroidectomy. 


tinal wall as described by Mecray, Barden and Ravdin.” Coller and Maddock,” and 
Nadler™ have discussed in detail the relative value of fluids in surgical patients. 
The insensible loss averaged 1,180 Gm. per day for the 21 day period (Chart 14). 
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Cuart 14.—Case P. P. (P. H. No. 503254): Exploratory celiotomy; biopsy of pylorus; anterior 
gastrojejunostomy. 

Case J. T.—(P.H. No. 509921) Taking Down of Gastro-Enterostomy, Gastrorrha- 
phy, Partial Jejunectomy, End-to-End Jejunojejunostomy : There was a mild postoperative 
reaction. The maximum temperature, of 102.8° F., with but one exception occurred on 
the first day. The insensible loss was low on the day of operation and continued through- 
out the first three postoperative days during which time clinical evidences of dehydration 
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Manchester, et al.,* and Levine and Wyatt” have demonstrated the effect 


were present. 
Newburgh and Johnston” could 


of severe dehydration in reduction of the insensible loss. 
demonstrate no effect on the water of vaporization by dehydration of as much as 6 per cent. 
Hence it must be presumed that prior to this four day period the patient had lost more 
than 6 per cent of his body weight in fluids 

On the second day, when the loss was lowest, the patient presented a typical picture 
of severe dehydration and passed 110 Gm. of urine during the first 12 hours. The pulse 
suddenly increased to 150 and the temperature to 104° F. After an infusion there was 
definite clinical improvement, the pulse and temperature fell and the urinary output, for 
the remaining 12 hour period, was 1,020 Gm. 

The patient maintained his weight to the sixth postoperative day, at which time 
parenteral fluids containing salt were stopped and a diuresis developed. Weight loss con- 
Sodium chlo- 


tinued until the twelfth day, when it was 7 


.o per cent of the body weight. 


ride capsules were administered by mouth and the 


weight slowly increased, but it was 
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CuHart 15.—Case J. T. (P. H. N 509921): Taking down of gastro-enterostomy; gas 


trorrhaphy; partial jejunectomy; end-to-end jejunojejunostomy. 


not until the sixteenth postoperative day that the diuresis stopped and the chloride excre- 
tion rose above normal. 

It is believed that the conditions in this case are the converse of the previous case; 
namely, salt starvation. It might be added that for 37 days prior to operation the patient 
received medical treatment for the marginal ulcer during which time the nature of the 
diet included but little, if any, sodium chloride. 

The average daily insensible loss for the 19 day period was 1,402 Gm. (Chart 15). 

The average insensible loss per day in the series ranged from 1,154 Gm. 
to 1,830 Gm. The average for 175 twenty-four hour periods was 1,457 Gm. Of 
the total output of each case the insensible loss ranged from 30.8 per cent to 
49.6 per cent or an average for all cases of 39.4 per cent (Table 1). 

Benedict and Root® have shown that the insensible loss is approximately 
proportional to the body weight. Levine, e¢ al.,2 have also shown a similar 
relationship between insensible loss and body weight, height and surface area. 
The cases considered in this study were arranged in order of their body weight 
irrespective of the type of the surgical procedure. Although the study was 
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not conducted with the patients at basal conditions, there exists an apparent 
relationship between the size of the body and the insensible loss. 

There were two cases which did not follow this relationship. The first, 
Case F. M. (Chart 10) was a female, age 22, five feet three inches tall, weigh- 
ing 161 pounds. She had chronic cholecystitis and cholelithiasis. Her 
stature and the disease suggest a metabolic disturbance. The daily insensible 


TABLE [| 


SUMMARY OF INSENSIBLE LOSS DETERMINATIONS 


Insensible 

Loss Per- 

Weight centage of 

in Kilo- Sur. Area Average Daily Total 
Case Height grams Sq. Meter Days Insensible Loss Output 

ee. ae 47.57 1.45 21 1,180 ae 

I.E 5’ 34” 49.08 1.43 7 1,154 32.4 
im. 4.5’ 13," 49.24 1.48 10 Preop. 1,889 47.2 
6 Postop. I,244 37.0 

Ave. I ,647 44.0 
E.B. 5’ 338” = 50.95 1.51 8 Preop. 1,467 38.3 
7 Postop. i, 320 28.6 

Ave. 1,399 33-3 

E.M. 5' 6%” 56.59 1.64 8 1,341 43.6 

1 peg Be 5’ 8%” 57.29 1.67 19 1,402 30.8 

ik. “5 7%" 61.50 r.73 10 1,503 44.0 
cas 15385" 63.33 1.67 8 Ist op. 1,498 40.0 
14 2nd op. 1,665 2.6 

Ave. 1,604 42.0 

W.P. 5111 ” 66.47 1.85 7 1,638 38.0 

Po i eee” 73-44 1.76 15 1,500 40.2 

Lok. os "634" 75.10 1.88 13 1,286 41.0 
H.S. 5/1034” 78.63 1.98 8 Ist op. 1,804 eS. 
14 2nd op. 1,845 43.5 

Ave. 1,830 49.6 

» 275 Days—Average —I ,457 Gm. 39.4 


loss curve was the most irregular of the series. For the size of the patient the 
average insensible loss for the period was low. The second, Case L. K. 
(Chart 5), although well proportioned, had a thick, flabby panniculus adiposus. 
He was phlegmatic in type and extremely inactive both mentally and physically. 
For the size of the patient the average insensible loss for the period was 
extremely low. 

It is interesting to note that the hyperthyroid cases, after surgical correction 
of the metabolic disturbance, fell into the proper relationship according to the 
size of the patient. Prior to operation the insensible loss of these cases was 
abnormally high. 
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Discussion —The amount of fluids ordered for a surgical patient is usually 
determined by the appearance of the patient and the amount of intake and 
output recorded on the chart for the previous day or days. Respectful atten- 
tion is always given to the urinary output for the preceding 24 hours before 
the fluid program is outlined for the day. 

The following case illustrates graphically the inadequacy of such a program 
and the clinical importance of other than perceptible losses. 

Case S. L.—(P.H. No. 448691) Enterostomy, Exploratory Celiotomy, Release of 
Peritoneal Band: The figures which were accepted as a daily guide for fluid administra- 
tion were taken from the chart and plotted. The difference between the daily intake and 
output was represented as a cumulative increase or decrease in weight. The cumulative 
gain of intake over output amounted to 26.7 Kg., or 37 per cent of the total weight of the 
patient. It is improbable that the patient retained fluids amounting to 59 pounds for there 
was an obvious decrease in the weight of the patient during his illness (Charts 16 and 17) 

In Chart 17 it will be noted that the intake and the output are the same as in Chart 
16, except that to each daily output was added an estimated loss of 1,500 Gm. per day 
The daily output then exceeded the intake and the curve of the cumulative difference de- 
creased constantly to a point which was 14 per cent below the original weight of the 
patient. At this point the patient suddenly went into a state of collapse; the extremities 
became cold, cyanosis was marked, the blood pressure fell, the pulse was rapid and thread) 
and the temperature and respirations increased rapidly. The patient was placed in an 
oxygen tent and an infusion administered until a transfusion could be given. As a result 
of this treatment the patient slowly responded and the convalescence thereafter was slow 
and uneventful. Throughout the remaining postoperative course intake exceeded output, 


and the weight curve slowly returned toward the normal. 


This case demonstrates three important facts; namely, The empiric admin- 
istration of fluids to be unsatisfactory; the false security of a urinary output 
which seems to be adequate ; and the clinical importance of the insensible loss. 
It is felt that the collapse of the patient was due to severe dehydration. Eight 
hours after collapse, and after the above emergency measures were instituted, 
the specific gravity of the blood was still as high as 1.0618. What the 
specific gravity was when the collapse occurred is unknown. Coller and 
Maddock*' have demonstrated, in humans, that after 6 per cent of the body 
weight in fluids has been lost the subject is on the verge of serious dehydration. 
Usually urinary output diminishes with progressive dehydration, as demon- 
strated by Case P. P. (Chart 14) and Case J. T. (Chart 15). In Case S. L. 
(Chart 17) the urinary output was more than a liter per day. This was con- 
sidered adequate and parenterai fluids were stopped on the eighth postoperative 
day. The reserve supply of fluid which was already diminished continued to 
fall more rapidly, during the next two days, to a maximum loss of 14 per cent. 
The body was then so depleted of fluid that severe hemoconcentration and col- 
lapse occurred. 

As previously pointed out, in this series of cases, 39.4 per cent of the total 
output was lost through the insensible route. This is sufficient to make the 
insensible loss as serious a dehydrating factor as the urinary output, as demon- 
strated in Case S. L. (Charts 16 and 17). Intake exceeded output by far 


until allowance was made for the insensible loss, at which time a marked 
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negative balance occurred. It is to be remembered that the dissipation of heat 
through the vaporization of water continues constantly until the water supply 
is depleted and a critical state of dehydration exists. 


CHART 16 
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CuHarts 16 and 17.—Case S. L. (P. H. No. 448691): Enterostomy; 
exploratory celiotomy; release of peritoneal band. 


From a surgical point of view the most common form of deranged water 
exchange is that of dehydration. The nature of some surgical procedures 
necessitates a method of therapy which contraindicates the administration of 
fluid by the usual routes. Frequently this deprivation extends over a period 
of several days and sometimes a week or longer. Occasionally, persistent 
vomiting, prolonged enterostomy drainage or forced duodenal drainage is 
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required which also depletes the body of fluid and electrolytes. Unless fluid 
is adequately administered by other routes, a state of dehydration 1s inevitable. 

The patients undergoing less extensive surgical procedures are usually 
capable of maintaining a satisfactory balance of water and salt. The cases in 
which major procedures are undertaken, especially those on the gastro- 
intestinal tract or those which disturb the normal function of the tract, are 
dependent upon the judgment of the surgeon for fluid, electrolytes and 
nourishment. 

If dehydration is to be avoided rather than combated, adequate provision 
must be made to cover these losses, including that lost insensibly. It is im- 
practical to determine the insensible loss of each surgical patient but a rea- 
sonable amount, as demonstrated in this study, can be estimated from the size 
and weight of the patient. Only by recognizing the clinical importance of the 
insensible loss can replacement be made according to the physiologic require- 
ments of the surgical patient. 

SUM MARY 

(1) The insensible loss in 12 surgical patients having 14 operations ranged 
from 1,154 to 1,830 Gm. per day. 

(2) The average insensible loss for 175 twenty-four hour periods was 
1,457 Gm. per period. 

(3) The insensible loss for all the cases averaged 39.4 per cent of the total 
output. 

(4) The insensible loss varied with the size of the patient rather than with 
the type or the extent of the surgical procedure. 

The authors wish to thank Margaret E. Cordes, R.N., Louise M. Cronin, R.N., and 
Gladys E. Post, R.N., for assistance with the patients; Edith McMillan, B.A., B.Sc., for 
assistance with the diets and Dr. John Scudder for technical studies. 
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EXCISION OF THE AXILLARY VEIN IN THE RADICAL 
OPERATION FOR CARCINOMA OF THE BREAST* 


Harotp Nevnor, M.D. 
New York, N. Y. 

THis communication presents an argument in favor of the excision of 
the axillary vein during so-called radical breast operations when involved 
lymph nodes lie in close or immediate proximity to the vein. The question 
of indications for or contraindications to radical mastectomy for carcinoma 
will not be considered, the present discussion being concerned solely with 
the management of the axillary vein when the radical operation is contem- 
plated. It is quite generally agreed that in the effort to remove the fat and 
the lymph nodes completely during the customary dissection of the axilla, the 
axillary vein must be more or less bared and stripped clean. The closer the 
involved nodes lie to the axillary vein, the greater is the necessity of exten- 
sively freeing the vein. The latter has been injured occasionally during this 
dissection and, according to case reports, has been ligated without untoward 
effect under such circumstances. On the other hand, no reports have been 
found which dealt with deliberate excision of the axillary vein in order to 
achieve a more thorough block removal of the axillary contents. 

The argument in favor of excision of the axillary vein in selected cases 
is simple and can be stated briefly: Although extirpation of every cancerous 
nest by means of a careful axillary dissection is not to be anticipated, an effort 
is always made to effect a complete removal of the axillary contents. When 
there is minima! axillary lymph node involvement or when the invaded lymph 
nodes are not situated near the vein, the standard dissection may meet all 
requirements. On the other hand, one experiences a sense of inadequacy 
during such dissections when involved nodes are close to or lie upon the vein. 
The likelihood or possibility of leaving on the vein small, perhaps microscopic 
fragments of cancerous tissue is great. Furthermore, cancer cells within 
or cancerous involvement of lymph channels represent part of the picture of 
cancerous invasion of the axilla. \When the lymphatic network, which has a 
well-known tendency to encircle the axillary vein, is involved in immediate 
proximity to the vein (which is very likely to be the case when cancerous lymph 
nodes are situated close to the vein), removal of such lymphatic tissue by any 
procedure other than by removal of the axillary vein appears improbable. It 
may be argued that, under the foregoing circumstances, a radical operation 
is futile and the addition of a more radical procedure, purposeless. This view 
may be correct in one case, and false in another, for there is no way at the 
present time to prognosticate the ultimate outcome of an operation in any 

* Read before the New York Surgical Society, December 8, 1937. Submitted for 
publication November 14, 1937. 
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given case when involved nodes are situated near the axillary vein. There- 
fore, as long as the possibility of eradication exists, the objective should be 
the widest possible block removal of visibly invaded tissue. That purpose is 
not achieved if involved nodes in close proximity to the axillary vein (with 
or without involved intercommunicating lymphatics) are dissected from the 
vein, no matter how cleanly the latter may be stripped by a painstaking tech- 
nic. In order to attempt to achieve complete removal, the objective is more 
nearly approached by removal of the vein together with the involved nodes 
and axillary fat in one block. Thus it appears quite as logical to excise the 
axillary vein in the block removal of cancerous axillary lymph nodes, as to 
excise, in the generally practiced manner, the internal jugular vein in the 
block removal of cancerous cervical lymph nodes. 

The deterrent factor in a consideration of excision of the axillary vein un- 
questionably is the fear of interference with the circulation which might ensue. 
The belief that obstruction of the main venous trunk of an extremity leads 
to edema is based presumably on the presence of edema in cases of thrombo- 
phlebitis in an upper or lower extremity. Little thought appears to have 
been given to the fact that perivenous lymphangitis usually exists in cases of 
thrombophlebitis. Furthermore, there can be no doubt that lymphatic block- 
ade produces edema of an extremity. In any event, the idea that the obstruc- 
tion of a vein inevitably results in edema is incorrect. The writer has shown 
and reported’: ** cases of excision of the axillary, femoral, and iliac veins (for 
suppurative thrombophlebitis ), and has demonstrated that edema of the upper 
or lower limb respectively did not exist before operation and did not occur 
after operation. 

Despite a logical basis for excision of the axillary vein, it was a far cry 
from a patient desperately ill from a suppurative phlebitis and septicemia, to 
one with carcinoma of the breast who might not only not be helped but pos- 
sibly be harmed by such a procedure. For this reason removal of the axillary 
vein as part of block removal of the axillary contents was performed in the 
beginning solely in instances of extensive axillary node involvement. When 
excision of the vein proved harmless in these earlier cases, the procedure was 
extended to cases of less extensive perivenous lymph node involvement and 
to cases in which the nodes did fot lie in immediate proximity to the vein. 

A brief description of the technic of excision of the axillary vein in the 
block removal of the axillary contents is sufficient, as no unusual operative 
procedures have been employed. Nothing is added to the risks of the radical 
operation ; indeed, the dissection of the axilla is aided and simplified. As soon 
as the axilla is entered, the relationship of involved nodes (if any) to the 
axillary vein is ascertained. If excision of the axillary vein is decided upon, 
it is exposed at the apex of the axilla and severed between ligatures; it is 
again severed in its third portion, in the same manner, at the lateral limit of 
the axilla. The usual dissection of the axillary contents, after severance of 
the axillary vein, is simplified, naturally, by the elimination of the dissection 
required for the removal of nodes about the vein. As a result, the duration 
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of operation is materially shortened. The existence of a double axillary vein 

may be recognized only after the more superficial vessel has been divided and 

freed. 

Special histologic studies of the removed vein and adjacent tissues have 
not been carried out. They might have proved conclusively the advantages 
which | have claimed for the procedure in question. Of course, the pathologic 
material available from the small number of cases in which excision of the 
vein has been practiced might also have failed to supply conclusive evidence. 
There was, however, a significant finding in one specimen removed at opera- 
tion. Immediately adjacent to the vein was a lymph node which was so 
minute that it could be seen macroscopically, as a speck, only in the stained 
section. It is interesting to note that microscopically part of this node was 
found to be invaded by cancer and part was uninvolved. Whether this node, 
not visible in the operative field or in the gross specimen, would or would 
not have been removed by the standard dissection about the axillary vein 
cannot be stated definitely. One may assume that there was an equal chance 
that it would have been left behind, particularly because of its intimate rela- 
tionship to the axillary vein. 

Concerning the question of improvement in end-results by the addition of 
excision of the axillary vein to the customary radical operation, any statement 
made at this time would be entirely valueless, because the procedure has been 
employed only in 11 cases. A definite statement can, however, be made con- 
cerning the question of edema following operation. Some edema of the upper 
arm followed the operation in two instances, and there was fluctuating edema 
of the hand in two other cases. This represents, perhaps, the incidence of 
edema following the radical operation when the axillary vein is not excised. 
However, exact figures are of no moment for we are not concerned with statis- 
tics. The essential innocuousness of removal of the axillary vein is established 
even by the small number of cases in which it has been undertaken. As stated 
at the outset the purpose of this communication was to set forth an argument 
in favor of excision of the axillary vein when cancerous lymph nodes lie in 
close or immediate proximity to the vein. The argument appears logical 
and to that extent warrants the belief that improvement in the end-results 
might come to pass if the proposed step were added, in selected cases, to 
the standard dissection of the axilla in the radical operation for cancer of the 
breast. 
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Discuss1on.—Dr. Emit Goetscu (Brooklyn, N. Y.), apropos of the 
question of the edema of the arm, following radical resection of the breast, 
recalled Doctor Halsted speaking of the causes which he thought influenced 
this condition. He paid particular attention to the wound healing following 
radical resection and found, after a study of a considerable series of cases, 
that in instances in which the wound healed without discharge of serum or 
seropurulent secretion, indicating a mild infection, edema of the arm did not 
follow, even in instances in which the axillary vein was involved or possibly 
ligated. In those cases in which there was even the mildest infection, indicated 
by the discharge of a cloudy serum, edema of the arm was likely to follow. 
He came to the definite conclusion that the edema was not due to any par- 
ticular procedure involving the axillary vein but rather to the occlusion by 
fibrosis of the lymphatics remaining after the resection. This fibrosis is pri- 
marily the result of infection and because of it the possibility of subsequent 
improvement in the edema is remote. Accordingly, Doctor Halsted felt that 
the condition of the axillary vein is not the determining factor in the case with 
edema. 


Dr. JOHN E. JENNINGS (Brooklyn, N. Y.) reported his experience with 
regard to the procedure under discussion, stating that he had accidentally 
ligated the vein, probably half a dozen times, with resection of the vein in 
small segments, as part of the attempt to remove all the axillary contents. 
Only recently, however, had he with “malice,” as Doctor Neuhof described 
it, removed the vein in very much the way that has been described. Doctor 
Jennings has done this in six cases within the last three years, two of whom 
died promptly within three or four days after operation. In one an autopsy 
was obtained and a clot was found in the subclavian vein, with the rest of the 
clot, or a considerable portion of it, in the pulmonary artery. In the other 
case, which was considerably more difficult to do, death occurred in about 
the same way but no autopsy was obtained. Doctor Jennings felt there is a 
limited field for this procedure. The exposure of the axilla is better, and its 
apex can be better cleared of the fascia. There are certain cases where it 
is almost necessary to do this if one is to accomplish a complete removal of 
the lymphatics of the axilla after intensive radiation. If one is going to im- 
pose radical surgery upon radical radiation one will often find it exceedingly 
difficult to clear the vein; a complete évidement is only possible by its resec- 
tion. Eventually the limits of surgery in dealing with cancer of the breast 
will be found; but a word of caution is not amiss: it is possible to go too far. 


Dr. Georce H. SEMKEN (New York): The studies of Florence Sabin, 
Huntington and McClure, and voy Schulte have shown the close genetic rela- 
tionship of the lymphatics and the veins. Sabin showed that the jugular 
lymph sacs, for example, were formed by the coalescence of small veins at 
the venous confluence in the neck, which were first emptied of their contained 
blood, and later, after coalescence, again joined the subclavian or internal 
jugular veins or both. From these sacs, a centrifugal development of lymph 
vessels then occurred. Eventually, the sacs became groups of lymph nodes. 
The other observers demonstrated the existence of primordia in various areas 
of the mesenchyme, from which angioblasts were developed, which became 
blood vessels and lymph vessels respectively, and developed centripetally. It 
is almost axiomatic that the lymphatic trunk vessels tend to accompany the 
veins of the respective regions. 

In the relationship of the lymphatics of the breast to the axillary vein— 
the axillary vein is not properly comparable to the internal jugular vein. In 
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the neck (excluding the superficial chain of lymphlatics), the submental and 
submaxillary lymph nodes, which form the first line of defense for their re- 
spective drainage areas, are alone distant from the internal jugular vein. The 
carotid packet of the deep chain, next to these in the lymph stream, is, how- 
ever, immediately regional to the tongue, fauces and pharynx, epipharynx and 
the larynx. These nodes lie directly at and upon the internal jugular vein; 
and from this point downward, the successive nodes in this lymph stream are 
closely related to the vein. Many of these nodes have efferents directly into 
the vein. Early fixation of invaded lymph nodes to the vein is, therefore, fre- 
quently found in the neck. In the axilla, however, the relations of the mam- 
mary lymphatic vessels and node groups to the axillary vein are different. The 
lymph nodes immediately regional to the breast are the anterior thoracic (or 
pectoral) group. In these nodes, cancer may remain localized for some time. 
Next in line are the nodes of the central group. From these, the further 
course is an are to the axillary vein and then paralleling it to the infra- 
clavicular node group at the clavicle, to end in the subclavian trunks. Fixa- 
tion of the nodes to the axillary vein is, therefore, relatively long delayed. 
This anatomic relationship has been clearly demonstrated by Oelsner, Mor- 
nard, Poirier, and Most, who injected the breasts of cadavers, mainly of newly 
born infants. The summarized findings are well shown in the chart of Poirier 
(reproduced in Gray’s Anatomy ). 

In the usual type-case of mammary cancer that is considered operable, even 
in the presence of fairly advanced primary tumors and palpable axillary lymph- 
nodes, it has not been a frequent experience to find cancerous lymph nodes 
fixed to the axillary vein. There does not seem to be any compelling reason, 
therefore, to resect the axillary vein routinely in every case. Rather, this re- 
section, partial and not complete, should be reserved for the cases in which 
there is actual or imminent fixation of the lymph nodes. 

The excision of the vein has disadvantages and danger. The obstruction 
to the venous return is not sufficient to cause much edema, but it delays the 
early restoration of function in the arm. The danger lies in the possibility 
of a fatal pulmonary embolism. Embolism is favored by the formation of a 
large clot in a long, dead pocket in the vein, and a resultant ascending throm- 
bosis; and this is the probable status when the vein segment is excised at the 
first site of lymph node fixation, in the area of the thoraco-acromial vessels, 
because of the ligation and section of the upper axillary tributaries in the 
radical breast operation. This danger is lessened if the upper ligature is 
placed near the entrance of the small tributary veins at the clavicle; which 
will leave no noteworthy pocket in which the blood can become stagnant and 
be clotted. It is desirable, also, to avoid an undue inflammatory reaction 
about the ligated vein. The vein is, therefore, skeletonized, to minimize the 
amount of resultant dead tissue in the ligated stump; and a double strand of 
No, 000 chromic catgut is employed for the ligation, instead of a heavy or 
nonabsorbable ligature. 

When the fixation of cancerous lymph nodes to the axillary vein has ne- 
cessitated the excision of the related segment of the vein, the microscopic exam- 
ination of this issue has usually shown that the fixation has been limited to 
the sheath, without invasion of the vein wall; and this has been the charac- 
teristic finding, also, in the secondary operations upon cases recurrent after 
previously incomplete operations. Evidently then, it is the vein sheath and 
not the vein that is the site of potential cancer involvement; and this finding 
seems to make it imperative to remove the accessible parts of the sheath of 
the axillary and basilic veins with the mobilized tissues, routinely in all pri- 
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mary, radical operations. This dissection will include a large part of the deep 
layer of the sheath, where small lymph nodes may lie. 

The primary need in the radical breast operation is the complete under- 
standing of the paths of cancer extension, a comprehensive and well ordered 
plan of operation, and a painstaking anatomic dissection. This should empha- 
size the wide removal of the kin of the breast, especially in the neighborhood 
of the tumor; an incision adequate to afford full exposure of each part of the 
proposed field of operation; thin flaps; the complete removal of the pectoralis 
major and minor muscles; the special care to clear the anterior intercostal 
spaces; the precise and methodical clearing of the axillary and subscapular 
spaces ; and the complete removal of the areolar tissue over the floor. Par- 
ticularly important is the need of care during the operation, to avoid any 
pressure upon the tumor and the related tissues, which might loosen cancer 
plugs and give rise to distant metastases. 




















POSTOPERATIVE ROENTGENOTHERAPY IN CANCER OF 
THE BREAST* 
Wittiam Crawrorp Wuitr, M.D. 
New York, N. Y. 
FROM THE SURGICAL SERVICE OF THE ROOSEVELT HOSPITAL, NEW YORK, N. Y. 

IN 1922, the writer,’ in association with Doctor Peck, and again, per- 
sonally,” in 1927, published articles upon the results of operation on cancer 
of the breast in which the surgical procedures employed differed from the 
classic operations of Halsted*® and Meyer,* in that the pectoralis minor was 
not removed, the amount of excised skin was less, and skin grafting rarely 
employed. Toward the latter part of the second period? subcutaneous dis- 


section, as advocated by Sampson Handley,” was more frequently employed. 
Although our percentage of five-year postoperative freedom from recurrence 
was comparable to that reported from other clinics, we were subjected to 
unfavorable criticism on the ground that a proper dissection of the axilla 
could not be made if the pectoralis minor was allowed to remain in place, 
and secondly, that our reported local recurrence of 36 per cent was due to 
the fact that not enough skin had been excised, notwithstanding the employ- 
ment of the Handley modification. The first criticism was considered valid 
and subsequently the pectoralis minor was removed with the other tissues 
en masse, in many instances. It will be noted later that the former procedure 
has still been employed in many of the cases. It has been felt, however, that 
with the Handley modification, sufficient skin surrounding the tumor could 
be removed and still permit closure in all cases except those with small 
breasts or large tumors. 

Surgeons are accustomed to judge the adequacy of their operative pro- 
cedure by the cure of the disease locally. A recurrence in the operative field 
has usually been considered a reflection upon the operator. Lewis and 
Rienhoff,® in March, 1932, reported a study of the results of the radical 
Halsted operation with immediate Thiersch skin graft. In Table XXIX 
they give complete data on the first site of recurrence in 225 cases. Of these, 
79, or 35 per cent, developed a local recurrence. When the technic was 
varied, only to the extent of removing less skin to allow plastic closure of the 
wound, there was a local recurrence in 36 out of 77 cases, or 46.7 per cent. 

In this series, we have complete data on 119 patients followed for five 
years, relative to the first site of recurrence. Of this group, 46, or 38 per 
cent, had local recurrence. We noted, as of special interest, that the re- 
currence in the axillary region was confined to the cases in which the pec- 
toralis minor had been left in place. Adverse criticism, in a measure, is 

* Read before the New York Surgical Society, January 13, 1937. Submitted for pub- 
lication May 12, 1937. 
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TABLE [| 


ANALYSIS OF POSTOPERATIVE RESULTS IN 227 CASES OI 
CARCINOMA OF THE BREAST 


January 1, 1922—December 31, 1931 


Radical operations..... 227 
Operative deaths. 5 
Dead intercurrent disease | 
Dead of cancer within five years 123 
Alive over five years with recurrence 8 
Alive over five years and well 55 
Lost (not followed five years) * Piiidians atest & cat ee 


* Many of the cases lost were favorable cases without metastases, and some had known 
four-year freedom from recurrence. So that in arriving at a percentage of five-year 
“‘cures,’’ the cases lost, and those who died of intercurrent disease have been eliminated. 
We would then have 55 out of 191 cases, or 27 per cent, alive and well at the end of five 


years. 
probably justifiable if a local recurrence appears. Observation, however, on 
many cases has convinced the writer that the recurrences in the intercostal 
spaces near the sternum are the result of retrograde growth from internal 
mammary nodes that were already involved at the time of the operation. It 
is also thought that even with the most meticulous and thorough surgery, the 
incidence of local recurrence without roentgenotherapy will remain around 
30 per cent. It has been observed that the cancer is rarely confined to the 
area of the operative field in instances in which a local recurrence occurs. 
Indeed, it is not uncommon to find coincident regional or distant metastases. 


TABLE II 











RECURRENCE IN INSTANCES 





SITES OI 





FIRST 119 


Local 46 
Pier WPBARL. 6.35 nos eke os tate ee ae 7 
Supraclavicular.. . Ler ae aa i 6 
Oo" Ee nea Sicdin tess eee eae eee 
Abdomen. . ara! : SNS act ins ty 
Osseous..... = Pe rae ; is : 19 


119 


Since 1921, the use of high voltage therapy in the treatment of carcinoma 
of the breast has received increasing consideration. There are some roent- 
genologists who are satisfied to rely on roentgenotherapy alone. At the 
other extreme, there are surgeons who feel that there is no benefit to be 
derived from roentgenotherapy. The Halsted type of operation had become 
well established before roentgenotherapy came into vogue, so that we may 
use the reports from such operations as criteria. Nevertheless, one must 
bear in mind the variation in the course and character of different breast 
cancers. Many with no treatment live for years; many with inadequate 
operation in our group have lived long with no recurrence. On the other 
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hand, many cases that looked favorable have died within a few months. In 

this type no form of treatment seemed to be of value. 
TABLE III 


ANALYSIS OF FIVE-YEAR RESULTS IN THREE CLINICAL TYPES OF 186 
CARCINOMATA OF THE BREAST 


(A) No Metastases (Axillary) 


Roentgen Ray No Roentgen Ray 
oe P.M. R. P.M. 
8 7 I 7 Dead 23 
13 15 * 10 O.K. 41 
5 oO O I Recurrence active 6 
26 22 4 18 70 


(B) Metastases Not Palpable (Axillary) 


Roentgen Ray No Roentgen Ray 

R. P.M. K; P.M. 

I2 26 3 5 Dead 46 
4 4 I I O:K. 10 
I O O I Recurrence active 2 

17 30 4 7 55 


(C) Metastases Palpable (Axillary) 


Roentgen Ray No Roentgen Ray 
R. P.M. R. P.M. 
16 20 4 14 Dead 54 
2 2 o) oO O.K. 4 
oO oO oO 8) Recurrence active oO 
18 22 4 14 58 
Total roentgen-raved—No metastases 48 = 28 O.K. = 58% 
No roentgen-ray—No metastases 22 = 13 O.K. = 59% 
Total roentgen-rayed— Metastases oo = 127 OR. = 18% 
No roentgen-ray— Metastases 26> 2.0K. =. 3% 
186 
* R. = Radical operation. 
+ P.M. = Pectoralis minor allowed to remain with removal of less skin. 


Roentgenotherapy alone has been used, so far, on such small groups of 
cases that no definite final opinion may be expressed. 

Interstitial radium therapy alone has been employed for some years by 
Keynes." 1% Recently he wrote:!* “I wish to emphasize again the fact that 
interstitial radium treatment is strictly comparable with surgical operation, 
in that it is a local form of treatment. For this reason no striking improve- 
ment in the survival rate was to be expected if radium was to be used as an 
alternative to surgery. It is the metastases, and not the primary disease, that 
usually cause the death of the patient, and for that reason I never shared 
the exaggerated hopes that were one time placed by some people in the future 


23 





WILLIAM CRAWFORD WHITE Fe ttt 


of radium.” He has published" a five-year report on 201 cases. When the 
disease was confined to the breast, clinically, 71.4 per cent (of 75 cases) 
were alive at the end of five years. When the disease was confined to the 
breast and axilla, 29.3 per cent (of 66 cases) were alive at the end of five years. 
When the disease was advanced or inoperable, 23.6 per cent (of 60 cases) 
were alive at the end of five years. These results compare favorably with 
results reported when surgery alone has been employed. Keynes has not been 
completely satisfied with his results, for of late he has added a simple mastec- 
tomy to the procedure. He has set down the following rules: (1) Local 
removal of the tumor if it is large, or the diagnosis is uncertain, followed 
by radium. (2) Local removal of the breast if the tumor is very bulky, 
followed by radium. (3) Never dissect the axilla. (4) Radium by itself 
may be used; (a) if the tumor is of moderate size and the diagnosis certain ; 
(b) if the patient refuses operation. Our experience with these two methods 
is so limited that we may not express an opinion. 

Irradiation before operation has long been advocated but slowly adopted. 
Its proponents believe that it will reduce the size of the growth, attenuate or 
kill the scattered cancer cells that may lie in the periphery, and seal off the 
lymphatics. Thus the operation will become less dangerous in that there is 
less chance of traumatic emboli with metastasis, or implantation of cancer cells 
in the wound. If such irradiation is given thoroughly and sufficiently, several 
weeks to months will be used up in order: (a) To obtain proper effect ; and 
(b) to allow damaged skin to recover. It is also said to interfere with wound 
repair. Only a few of our cases have had preoperative roentgenotherapy, and 
in these wound repair was satisfactory. 

Postoperative irradiation has a more enthusiastic following. Many believe 
that the average duration of life has been lengthened. Hermet,® of the Curie 
Institute in Paris, in a recent article concludes: ““We are obliged to state that 
the question of radiotherapy in cancer of the breast is still long distant from 
having reached the state comparable to that of radiotherapy of other neoplastic 
localization. The competition between surgery alone, radiation alone, or their 
combination remains open. Much work is still necessary before arrival at 
definite opinions. But we know already that irradiation in a considerable 
number of cases has increased the prognosis of life.” 

Westermark,® in 1930, reported a series of cases treated in 192I—1923 at 
the Radiumhemmet. After operation, a series of treatments were given to 
the operative field and the regional nodes including the internal mammary. 
For the operative field he used a soft filter of 4 Mm., Al. at 50 cm. distance. 
In the axilla he used 0.5 Mm. Cu. plus 1 Mm. Al. at 40 cm. distance, each 
dose % to 4 S.E.D. A total of 10 to 14 treatments were given in two to 
three weeks. Seventy-five cases were treated by this method. The surgery 
had been performed by 19 different surgeons. Thirty-seven per cent were 
alive and free from recurrence at the end of five years. Twenty-five per cent 
of the 75 had local recurrences. Forty-five patients had preoperative roent- 


genotherapy in addition. The preoperative therapy consisted of two tangential 
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treatments to the tumor with a filter of 0.5 Mm. Cu. and 1 Mm. AI. giving 
44 $.E.D. If axillary nodes were palpable treatment was also given to them. 
Of the 45 thus treated 50 per cent were alive and free from recurrence at the 
end of five years, while eight, or 17 per cent, had local recurrences. He con- 
cludes: “It will be clear, therefore, that a five years healing result occurs at a 
higher rate and that the recurrences are less frequent after a combined surgical 
and radiologic treatment than after surgical treatment only. This improvement 
in results is very much in evidence after the pre- and postoperative radiologic 
treatment.” 

Wintz,!® in 1931, has reported on the employment of roentgenotherapy 
alone. He had 76 per cent five-year cures in 25 cases of Steinthal Group I, 
and 46.5 per cent five-year cures in 22 cases of Steinthal Group II. Anschutz 
and Siemens,'! in 1933, reported equally good results with or without post- 
operative irradiation in a small series (21) of Steinthal Group I cases. But 
in the Steinthal Group II, they found, in a large group of cases (292), that 
postoperative irradiation increased their five-year period of freedom from 
known recurrence 19.6 per cent. 

Webster,!* in 1936, observes that: “The tissue dose which has been 
advised in the treatment of mammary cancer has. varied from 700 to 8,000 R. 
The upper limit of tissue dose advised for breast cancer has been that of Lee 
and Pack who advanced the view in 1931 that 12 or 13 erythema doses may 
be advisable. Their erythema was a minimal or threshold erythema, and their 
dose was obtained by a combined roentgen and interstitial radium technique.” 
Webster uses 2,000 to 4,000 R. for simple fractional roentgenotherapy. _ He 
treated 182 cases, three-fourths of whom belonged to the Steinthal Group IT, 
the operations having been performed by many different surgeons, with the 
inevitable variation in surgical technic. With postoperative irradiation he 
had 42 per cent alive and free from recurrence at the end of five years. 

Sufficient reference has been offered to indicate that conservative roentgen- 
ologists have had sufficient experience to confirm their belief in the benefit of 
postoperative irradiation. It must be borne in mind that these reports, of 
necessity, are based upon the roentgenotherapy of various periods up to 1930. 
One must also remember that the present attitude of the roentgenologist is 
that the therapy of that period is archaic. We are told that the present treatment 
of three to four weeks of fractional doses with a summation of 7,000 to 
8,000 R. is the only proper method. To a surgeon, it seems to indicate a lack 
of faith on the part of the roentgenologists in the results that were obtained 
five or six years ago. Yet, at that time they were most enthusiastic. It had 
one unfortunate effect upon many surgeons. It made them content with 
inadequate surgery. They felt that irradiation would prevent any further 
trouble. 

At present, irradiation is given at the most, to the breast area, and the 
regional nodes. A few also irradiate the mediastinum. But even if the con- 
clusions of the most enthusiastic roentgenologists are accepted and treatment 


25 

















WILLIAM CRAWFORD WHITE 


sulyz, 


is instituted both before and after surgery, or confined solely to irradiation, 
what are we to do regarding the treatment of cancer that appears elsewhere. 
It will be noted in Table II that the first site of recurrence was recorded in 
119 cases of our series. In over one-half, the recurrence was noted outside of 
the field of irradiation. Shall we suggest in the future that more fields be 
irradiated, to include the lungs, the other breast, the vertebrae and pelvis, the 
abdomen? Such a course presents many serious difficulties. Is it possible or 
feasible? Or should we rest content with local surgery and roentgenotherapy ? 


TABLE IV 


COMPARISON OF TWO ROOSEVELT HOSPITAL REPORTS 
Five-Year Results 


1927* 1937 
No. operated upon and followed-up. 157 I9I 
eo | 5 5 
lg | 58 (36%) 55 (27%) 
No. without axillary metastases.... 55 70 
Aiive and well... c. ....4 0.660. .. 39(70%) 41 (58%) 
No. with axillary metastases....... 97 116 
Alive and well............... .. 19 (19%) 14 (12%) 
No. with known site of recurrence. 88 119 
EOCRUPOCIITERCE. 65 ooiic os 5 0s 6 32 (36%) 46 (39%) 
Cases not followed five years.... 56 29 


In the series herewith reported, roentgenotherapy was given after opera- 
tion. The treatment, up to 1930, was based upon the skin reaction and was 
usually given in massive doses in one or two treatments to a portal and lasted 
for 30 minutes to an hour. A 200 kilovolt machine was used, with 5 M.A., at 
a distance of 50 cm. and a filter of .50 Mm. Cu., and 1 Mm. Al. The skin 
reaction was a severe erythema. This treatment was repeated in two months 
and again in six months. In a small percentage this was not completed for 
various reasons. 


CONCLUSIONS 

We believe that the Halsted type of operation is indicated, except in the 
matter of skin removal. We have been content to remove a minimum width 
of five inches of skin in early casés with small tumors, to be followed by the 
wide subcutaneous dissection as advocated by Sampson Handley. Except in 
small breasts, we are usually able to effect a plastic closure of the skin. When 
the tumor is large, more skin must be removed followed by immediate 
Thiersch skin graft. Our percentage of local recurrence is high, but no 
higher than those given in the reports from Johns Hopkins Hospital, where 
the typical Halsted operation is performed. 

In 50 cases with known sites of recurrence, in which the Halsted-Handley 
operation had been performed, there were no axillary recurrences. In 69 cases 
with known sites of recurrence, in which the pectoralis minor was allowed to 
remain, there were six local, axillary recurrences. 
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Surgery gives a five-year prognosis of freedom from recurrence, that 
varies with the age of the patient, the type of cancer, and the stage of the 
disease. 

In our cases without axillary metastases, roentgenotherapy has not in- 
creased the prognosis of five-year freedom from recurrence, although it has 
given to a small percentage the opportunity to live longer. 

In our cases with axillary metastases, roentgenotherapy has unquestion- 
ably given a 10 per cent increase in the prognosis of five-year freedom from 
disease. 

It is true that this report ts a disappointment to us, in that our percentage 
results are not as good as those reported by the writer? in 1927. We had hoped 
to show improvement with the added routine use of the roentgenotherapy 
then in vogue. Our only possible explanation may be that our pathologic, 
diagnostic ability is better, and that our cases are more carefully studied and 
followed up. 

In the hope of improvement, during the past three years, we have changed 
our method to the fractional dose treatment. With this improved method, it 1s 
hoped that the incidence of local recurrence may be reduced, and their appear- 
ance delayed. Still a real problem is that of regional and distant metastases 
that are present at the time of operation, although unrecognized. An encour- 


aging approach to this has been made in the sterilization of the patient. I am 





| inclined to doubt the advisability of treating other endocrine glands. 
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Discussion: Dr. HUGH AucHiINcLoss (New York) said that he did not 
wish to discuss statistics in these cases as they are usually compiled. When 
he first began studying cancer of the breast he was convinced that statistics 
would tell the story. Indeed they might, if the many variants, qualitative and 
quantitative, of the individual cases could be taken into account. After 25 
years, it has become perfectly clear that this has not been done and that with 
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the intercostal lymph trunks to the posterior intercostal nodes, and 
anteriorly, to the anterior mediastinum where the prepericardial nodes 
near the internal mammary vessels are situated. The posterior inter 
costal lymphatics are situated in the so-called ‘‘azygos route.”’ The 
anterior mediastinal lymphatics are situated in the subpleural tissues and 
along the internal mammary vessels, phrenic nerve, diaphragm, liver 
and round ligament. (This drawing is a modification of Fig. 10, p. 21, 
from “Cancer of the Breast Clinically Considered.’ by Cecil H. Leaf, 
one of the most thoughtful treatises on cancer of the breast that has 
ever been published.) 


our present knowledge it is quite impossible. A few of the conclusions drawn 
from them are truths that have been known for many years. Most of the rest 
of them are false. 

He wished to make it quite clear that he believed he had seen benefits 
derived from irradiation of breast cancer, but also should like to make it 
clear that, in spite of these benefits, he had never seen a case proven rid of 
the disease by the employment of roentgenotherapy alone. 
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Experienced clinical observers vary widely in their descriptions of the same 
case. Often one or two miscroscopic sections, following radiation, have been 
taken from a place that had been considered typical, yet no cancer was found. 
If many sections are made from the surrounding areas, however, cancer has 
always been discovered, or the clinical course has demonstrated that it had 
not been eradicated. 

Hope still exists that irradiation may be made more effective than it is 
to-day, not only in collaboration with surgery, but that it may even replace 
surgery. It certainly has not done so as yet, and those who assume that it has, 
may cause women to lose their lives unnecessarily. 
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Fic. 2.—Diagram to show the lymphatic drainage of the inner portion of the breast, 


the subpleural spaces, the diaphragm, the liver, and the round ligament, to the anterior 
mediastinal lymph nodes 


We must not talk about “axillary node involvement” or “uninvolvement” 
based upon a clinical examination alone. It is a sure sign of ignorance, if we 
do. Very large, hard, and even visible masses of nodes have been called 
metastases, when they were not, and nodes containing cancer have often been 
overlooked on the physical examination. There is definite proof of this in 
our records. 

One subject has been touched upon that is rather close to our minds and 
hearts in the study of this disease. Are we irradiating breast cases intelli- 
gently? Are we irradiating the tissues that should be irradiated? After all, 
do we know what tissues to irradiate, for if we do not, what is the use of irra- 
diating at all? If we radiate the breast tumor, or the axilla, we are radiating 
tissues that, surgically, it has been pretty well demonstrated can be removed 
successfully. He could think, perhaps, of only one or two cases of “persistences”’ 
in the subclavian, axillary and brachial nodes in all the cases that he had per- 
sonally followed. Occasionally, particularly in advanced cases, there may be 
a metastasis in the skin in the neighborhood of the excision. But even this 
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is a relatively rare site for metastases to occur, in our experience. If the skin 
be widely removed, as Doctor Halsted recommended, and wide undermining, 
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for the continuous fascial planes, in which are situated the tributaries of the azygos system of veins. 
In these fascial planes are the lymphatics that drain posteriorly a greater part of the breast. It offers 
an explanation for the metastases from cancer of the breast to the intercostal spaces, to the posterior 
mediastinum, to the vertebral bodies, to the pelvic bones and retroperitoneal tissues of the pelvis and 
the femora. 





close to the skin, be effected, skin metastases are rare. The real trouble lies 
elsewhere. It lies in those places to which the disease has spread beyond the 
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POSTOPERATIVE IRRADIATION IN BREAST CANCER 
tissues capable of being removed by operation. If radiation is to be of value 
in the treatment of breast cancer, it should be “nen directed to those 
tissues incapable of being removed by operation. These tissues serve as sec- 
ondary distributing foci. 

Most radiation at the present time, indeed practically all of it, is being given 
to the tissues capable of being removed at operation. It is perfectly true that 
in doing this certain conducting paths to these quasi “secondary distributing 
foci’ may be radiated. This may be of help, but, if the other secondary dis- 
tributing foci themselves are not radiated, this effort can be of but little more 
than temporary value. The important feature of the whole subject, therefore, 
is to understand where these so-called “secondary distributing foci” exist, so 
that intelligent radiation may be directed toward them. 

The local, so-called recurrences, but better “‘persistences,” of the disease 
are often thought to be skin persistences when they are not. They are more 
likely to be persistences of the disease in the intercostal tissues of the anterior 
or lateral chest wall. 

Emphasis has been laid for many years upon the extensions to the so-called 
supraclavicular lymph nodes. It is true that extensions to the lymphatics 
above the clavicle occur. As a matter of fact, however, these extensions 
constitute only a part, and, indeed, rather a lesser part of those extensions 
that actually cause the death of the patient. The routes along which the 
disease more often spreads are: To the pleura, anterior mediastinum, vertebral 
column, liver, pelvic bones, and to the upper portions of the femora; in dra- 
matic contrast to the extraordinarily rare distribution to the lower arms, legs, 
hands and feet. They are not generally understood. The observations of 
Sampson Handley and, in particular, those of Cecil H. Leaf, published after 
his death by Cecil Rowntree in 1912, have been noteworthy contributions on 
this subject. The accompanying diagrams are offered in the hope that they 
will present an explanation of the fascial planes that determine, and include, 
the lymphatic routes along which this disease preeminently spreads to these, 
above mentioned, tissues. 

Extension along the channels indicated in the illustrations presupposes the 
undeérste nding of dissemination of disease by so-called “circuitous” and 
“retrograde” routes, now generally recognized and accepted by pathologists. 

It is hoped that these diagrams may aid in determining more reasonable 
and logical areas for helpful radiation in breast cancer. 
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FROM THE DEPARTMENT OF RADIOLOGY OF THE PRESBYTERIAN HOSPITAL AND THE DEPARTMENT OF PATHOLOGY, 
COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY, NEW YORK, N, Y, 


THE present study comprises an analysis of 520 cases of peptic ulcer seen 
at the Presbyterian Hospital, New York. In each instance the lesion was 
seen or the diagnosis confirmed by the surgeon or the pathologist. Such a 
group of so-called “proven ulcers’ was examined in detail in order, insofar 
as possible, to correlate the clinical, pathologic and roentgenologic findings, 
and to compare these with the observations of other investigators. 

It was about a century ago that Cruvelhier (Bevan'®) first distinguished 
gastric ulcer from carcinoma, and a few years later Quincke (Bevan'®) named 
the condition “peptic ulcer.” Since then an enormous literature has accumu- 
lated, attesting to the interest in the subject. Many of the statistics are, how- 
ever, at variance, due at least in part to the variety of sources drawn upon 
for information. Thus the pathologist, the roentgenologist, the surgeon and 
the internist have each approached the subject from a different aspect, often 
with very little agreement in their results (Albrecht® and Boyd*'). Variations 
may be noted from time to time and from place to place, and in the light of 
more recent knowledge some textbook statistics are subject to question. Rob- 
inson,!*° in an interesting review, has pointed out many of these discrepancies. 

Etiology.—It is not within the scope of this paper to discuss in detail the 
many theories advanced to explain the occurrence and chronicity of peptic 
ulcers. With the exact etiology unknown, certain factors which probably in- 
fluence the development of such lesions are suggested in the hypotheses offered. 
It is quite generally felt that the destructive action of the gastric juice brings 
about a condition which is unique in its chronicity, as well as in its localization 
in a mucosa which is bathed by such secretions. To this latter fact the pres- 
ence of peptic ulcers in the esophagus, Meckel’s diverticulum and at the site 
of a gastro-enterostomy is offered as evidence, inasmuch as ectopic gastric 
mucosa has been frequently found in these situations when so involved (Lindau 
and Wulff,°* and Matthews and Dragstedt’’). Gastric hyperacidity or the 
failure of regurgitation of alkaline duodenal secretions to reduce gastric acidity 
have been advanced as the primary initiating factor by many, including 
Sippy,!** Bolton,?° Boyd,” Chace,?* Deaver and Burden, Dragstedt,*#* Hurst 
and Stewart,’® Karsner,** Martin and Burdin,®* Matthews,®? Mann,®* Miller,1®* 
Morton,!°® Moszkowicz,!®* Osler,!!! Robinson,!“® Somervell and Orr,!°® and 
Rivers.?*1 

Deficiencies of blood supply and vascular ‘‘accidents’” have been discussed 


as etiologic factors by many others (Bevan,'® Eggers,*® Wilbur in Euster- 
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man and Balfour,°®? Friedenwald and Love,** Gaither,®® Hauser,®* Karsner,** 
Mayo,’ Miller,!°? Osler,!!! Payr,’! Reeves,!!8 Robinson,!*> Smithies,}** 
Somervell and Orr,'** Virchow,'*” and Wilkie!™* ). 

The presence of ulcers in nervous, so-called dynamic individuals and particu- 
larly in association with periods of stress, fatigue and emotional tension, has 
been described with increasing frequency in recent writings. In this connec- 
tion Robinson’s!”’ article is of interest. Among the large group who have ex- 
pressed views on this subject are Bevan,!® Blahd,!* Brown in Cecil,?* Chace,** 
Wilbur in Eusterman and Balfour,®°? Hunt,“ Hurst and Stewart,“ Kaiser,*! 
Osler,!!! Rivers,!*! Robinson,!*® Smithies,'?* and Somervell and Orr.?*? 

Interesting indeed is the possibility of the association of the mental state 
with changes in the gastric vascular bed. An imbalance in the vegetative 
nervous system has been considered to be an etiologic factor by Beaver and 
Mann,'* Cushing,** Hartzell,®° Singer!** and Von Bergmann,!*® among others. 

Some authors concede that trauma may give rise to peptic ulcers, in cer- 
tain situations, either by direct violence to the abdomen, or as might occur with 
certain harsh foods or foreign substances in the diet (Robinson,'”* Brown in 
Cecil,2* Rivers,!*!_ Blahd,!* Boyd,?!. Osler," and Somervell and Orr,!*® 
Gallagher®’ ). 

Other etiologic factors which have been suggested include focal infections 
(Bevan,!® Brown in Cecil,?* Wilbur in Eusterman and Balfour,®? Hunt," 
Meisser,!°? Miller,!°® Osler,!!? and Robinson!**), and a local infection such as 
a gastritis or duodenitis (Boyd,?! Wilbur in Eusterman and Balfour,®* Kon- 
Orator and Metzler,"’° Puhl,!!* Karsner,*? Osler,1!! Rosenow,'** 


jetzny,** 
and Smithies!**). A diffuse inflammation of the stomach or duodenum has 
been noted to be a frequent precursor of ulcer by Bevan,!® Blahd,'* Smithies,'** 
and Wilbur in Eusterman and Balfour.°* 

Alcohol and tobacco have been seriously considered as a cause of ulcera- 
tion, but probably have more to do with the maintenance of the condition 
(Bevan!® and Hunt™). Somervell and Orr!®® studied a large group of In- 
dian natives and believed a vitamin deficiency to be the inciting agency. 
Endocrine disturbances are mentioned by Karsner*®* and Chace.**  Curling,** 
in 1842, pointed out the association of ulceration of the duodenum with severe 
burns. Cushing*® pointed out the association of peptic ulceration with disease, 
particularly with tumors involving the midbrain. Diseases of the abdominal 
viscera other than the stomach and duodenum, and particularly the gallbladder 
and the appendix, have been thought to have some bearing on the subsequent 
formation of peptic ulcers (Aaron,' Braithwaite,?* Hunt,“ Osler,™! Mail- 
ler!°8). The presence of aberrant Brunner’s glands in the gastric mucosa in 
association with ulcer was reported by Corria,** who felt that this might be 
an etiologic factor. 

In summary, it would seem that peptic ulcers arise in an area of mucosa 
in which the resistance has been lowered by any one or several processes. 
This area is bathed by gastric juice, which may well increase the smallest 
injury, and in some manner contribute to the chronicity of the disease. 
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Frequency and Distribution.—Peptic ulcer patients are apparently increas- 
ing in number from year to year (Boyd,?! Chace,?* Hinton,’ and Wilkie!?), 
The general population apparently suffers from this malady in percentages 
which are quite consistently in the values of 1.5:2.0 per cent (Brown in 
Cecil,2* Osler,! and Sturdevant and Shapiro!®). Somervell and Orr,!*9 
in India, estimated the frequency to be much lower (0.5 per cent), indicating 
the variability associated with different places of study. Hurst and Stewart™® 
considered as many as 10 per cent of the population to be sufferers. 

In hospital admissions the frequency is in about the same ratio (1.1:1.8 
per cent) (Emery and Monroe,** Goldman,®** Lynch**). Table I analyzes 
the ratio-incidence among 118,878 admissions to the Presbyterian Hospital, 
New York, in the years 1924-1934, inclusive. Of these, 1,829 were for peptic 
ulcer, or about 1.5 per cent. These ulcer admissions were found to represent 
1,460 patients, napgesting the frequency with which such patients make more 
than one visit for treatment 
TABLE | 


ANALYSIS OF THE INCIDENCE OF PEPTIC ULCER AMONG GENERAL HOSPITAL ADMISSIONS 


(Presbyterian Hospital, 1924-1934, incl.) 


Total hospital admissions 1924-1934, incl........................ 118,878 
Total admissions for ulcer 1924-1934, incl..............000 eee ee 1,829 1.5% 
CS So ES PI Pee ae 464 
LS Se ee 1,365 
Total patients admitted for ulcer 1924-1934, incl.................. 1,460 
RISE rena te A is! aia: clbi0 die S vere oS wlagieesais 384 
NN os os. gis.» soe bin 0 aie ee en's o's ee: 
Total number of autopsies studied. MGM eae ae ees Mais REE aR 2,395 
INO 05 Si ova csv ec eesecevesdsawe sewers a) 174 7.2% 
Sex distribution—average for four months (¢ mt boapite il admissions 
about 3,600 patients): 
MM Bibs bdo a's S die Seen ph ae Ne a Oe ae BaP). Gey 51.5% 
ee i bog i Onin wd wank 48.5% 
Race distribution—average for four months (all hospital admissions- 
about 3,600 patients): 
0 BPE GE ee er ee a a eee 88 % 
SESS UE ne eee Get eee Oe ie are eee oe ee 11.5% 
ht a ee Pee er ee er eae ra ee 0.5% 


In a study of autopsy material the frequency is usually higher. Sturdevant 
and Shapiro’*® noted that 2 per cent of 7,700 postmortem examinations re- 
vealed peptic ulcers. Cleland,** in 1,000 consecutive autopsies, found 18 gas- 
tric and 11 duodenal ulcers, or a total percentage of 2.9. Hurst and Stewart*® 
report 5.75 per cent, and Bevan'® quotes the studies of Hart in Berlin who 
discovered some evidence of ulceration in 10 to 12 per cent of all autopsies. 
Robertson and Hargis!** and Stewart!** give similar statistics. In 1,000 
autopsies Lehmann®? found 20.2 per cent to have either a frank ulcer or a 
scar. Table I shows that among 2,395 consecutive autopsies studied, 174, ot 
7.2 per cent, showed peptic ulcers. 

From other sources an even higher incidence is reported. For example, 
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a group of “dyspeptics” yielded 24 per cent positive cases in a series studied by 
Albrecht.> Suspected cases studied roentgenologically by Kirklin in Euster- 
man and Balfour®? revealed 13.1 per cent to have ulcers, and in a group of 
similar cases Percy and Beilin'!® found 19.2 per cent. 

Sex Distribution—In all of the reports studied the predominance of male 
patients in both the gastric and duodenal ulcer groups is apparent (Boyd,?' 
Moynihan,!°? and Osler'''). In those summaries which group all cases as 
“peptic ulcers,” the ratio of males to females varies from 1.1:1.0 to 4.8:1.0 
(Blackford and Dwyer,’* Brown in Cecil,?* DeLario,#! Eusterman and Bal- 
Stewart'*? and Wilkie’®?). In gastric ulcer 


ts 


four,°? Lynch,®* Smithies,"* 
patients, most authors find the predominance of men less marked than in the 
duodenal group (Chang,”’ Cleland,** Emery and Monroe,** Jordan,’® Lynch,” 
Percy and Beilin,'’? Roof'** and Wilkie’*). Quite in contrast, however, are 
the reports of Hinton and Trabek,® who found the ratio to be 7.7:1.0 for 


104 whose ratio in this 


gastric ulcers, and of Miller, Pendergrass and Andrews, 
group was 0.6:1.0, 

Table II shows the sex distribution and type of ulcers in the series, and 
indicates that the ratios of males to females were about the average of the 
above cited reports. The ratio for all of the cases is 3.6:1; 3.7:1 in the 
gastric, and 3.5:1 in the duodenal cases. Little variation is noted between 
the medical pathology, surgical pathology and celiotomy cases. A four month 
survey of all admissions to the Presbyterian Hospital showed the distribu- 
tion of the sexes to be essentially equal (Table 1). 

Racial Distribution Table II shows the racial distribution in this group 
of patients, which when compared with the four month survey of admissions, 
as indicated in Table I, would seem to show no racial selectivity. Many re- 
ports show a tendency for the white race to be more frequently the victim 
of peptic ulcer (DeLario,*! Lynch®t and Roof!**). Robinson!*® quoted many 
figures from different parts of the world to support his conclusion that peptic 
ulcer is “found only among susceptible individuals of the white race.” 

Age Incidence.—The age of the patients is analyzed in Table II, with the 
youngest and the oldest in each classification. These statistics would seem 
to indicate that gastric ulcer patients were slightly older than those with 
duodenal ulcer (49.5 and 44 years, respectively). This is in accord with the 
'¢ Eusterman and Balfour,®? Hunt,"4 
115 


conclusions of Blackford and Dwyer, 
Miller, Pendergrass and Andrews,'"* Percy and Beilin’! and Roof.!** The 
average age in each type of ulcer corresponds closely to that given as most fre- 
quent by the majority of writers (Blackford and Dwyer,'’ Boyd,?! Chang,”® 
Cleland,** DeLario,*! Emery and Monroe,** Eusterman and Balfour,®? Hinton 
and Trabek,®® Hunt," Jordan,’ Lynch,** Miller, Pendergrass and Andrews,!°* 
Osler,'!! Percy and Beilin,’ Robertson and Hargis,!*4 Roof!" and 
Smithies!*8). Percy and Beilin’! give 69 as the age of their oldest gastric 
ulcer patient and 15 as that of the youngest. Of their duodenal cases, the 
oldest and youngest were 74 and 18, respectively. 

Location.—In allocating ulcers to the stomach or to the duodenum the 
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marked predominance of the latter site is seen in all but the postmortem series 
(Table 11). A review of the literature shows the ratio of duodenal ulcers 
to gastric ulcers to vary from 1.1 :1 to 9.5:1 for clinical reports ( Albrecht,’ Bal- 
four,” Blackford and Dwyer,'* DeLario,*! Hinton and Trabek,® Eggleston,** 
Emery and Monroe,** Hinton,“® Holmes and Schatzki,“ Hurst and Stewart,“ 
Lynch,®* Miller, Pendergrass and Andrews,'"* Osler,"'! Percy and Beilin,’ 
Roof,!** Smithies,!*5> Sutherland,'** Walton’! and Wilkie!®*). In the series 
herewith reported the ratio of duodenal to gastric ulcers is about 2:1. In con- 
trast, Boyd?! states that gastric ulcers are probably more frequent than duo- 
denal, and several reports obtained from an analysis of pathologic material 
would tend to agree (Cleland,** Eusterman and Balfour,®* Lehmann,*? Robert- 
son and Hargis,’** and Sturdevant and Shapiro!®). However, Stewart,!*” 
reporting postmortem findings found duodenal to exceed gastric ulcers. The 
possibility arises that the inclusion of acute ulcers by the pathologist may be 
an explanation for this discrepancy. In this series such ulcers appear almost 
exclusively in the autopsied group (Table III), and are more frequent in 
the stomach than in the duodenum. It may be that some of these are of the 
type of “erosions” described, among others, by Steinberg."*! 

Combined ulcers, that is, ulcers in both the stomach and duodenum in the 
same patient, were present in 8 per cent of the cases. This is higher than 
in the report by Albrecht,® with a frequency of 1.7 per cent, by Emery and 
4! and Sturdevant and 
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Monroe,** with 1.8 per cent, or in those by DeLario 
Shapiro,'#® with 3 per cent each. Kirklin in Eusterman and Balfour®* 
found 15 per cent of gastric ulcers to be associated with duodenal ulcers and 
6 per cent of duodenal ulcers to be associated with gastric ulcers. Carman*° 
concurs with the former figure and Walton’! with the latter. Wilkie’s!*? 51 
combined ulcers in 362 peptic ulcer patients would indicate a frequency of 
15 per cent. Rivers'** found a coexistence of 13 per cent. 

Pathology.—Pathologically, gastric and duodenal ulcers may be considered 
together, as the lesions are essentially similar. Each occurs in a portion of 
the digestive tract which has much in common with the other, both embryologi- 
cally and anatomically. The stomach and duodenal bulb arise from the fore- 
gut, both have blood supply from the celiac axis, and each is bathed by acid 
gastric secretion (Boyd?!). The majority of peptic ulcers are located in the 
gastric “magenstrasse’” and the bulb, and here the vascularity has the com- 
mon characteristic of an “end-artery type,’ with a paucity of capillaries 
(Bevan,'® Reeves,!!> Wilkie? ). 

By far the greatest number of benign gastric ulcers are seen in a limited 
area of the lesser curvature. As shown in Table III, 77 per cent of the 
gastric ulcers were situated on the lesser curvature in the area of the ‘‘magen- 
strasse”’ (gastric pathway). The anterior wall of the stomach was the next 
most frequent site. Sproull,'#°* in 1931, analyzed all of the reported cases 
of gastric ulcer occurring on the greater curvature of the stomach, and con- 
cluded that benign ulcers in this site are extremely rare. In the Presbyterian 
Hospital series this was also found to be the case. Two and one-half per 
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cent of the gastric ulcers were found to be on the greater curvature. This 


represents four cases, all of which were “acute ulcers” noted at postmortem. 
Not a single instance of chronic, benign ulcer of the greater curvature was 
found. Welch (Osler!) reported the lesser curvature to be only slightly 
more frequently involved than the posterior wall. This is at variance with 
the usual opinion of other observers, which agrees more closely with the 
results indicated in this series (Bevan,'® Boyd,?! Eusterman and Balfour,*? 
Holmes and Hampton,‘’? Karsner,*? Kohler,*‘ Miller, Pendergrass and An- 
drews,!°* Rivers,!*! Roof!** and Stewart!**). 

In actual contact with the pylorus, or definitely involving it in the process 
of the disease, there were 13 per cent of the gastric ulcers in the cases here 
reported. DeLario*' found 4 per cent at this site, but in most series the 
only statement is “near the pylorus,” making comparisons with this finding 
difficult. The farthest from the pylorus of any gastric lesion was found to 
be 18 cm., as measured on the specimen resected at operation, while the 
average distance for this group was 3.9 cm. This is the region just distal to 


the incisura, and is the site of predilection noted by most authors (Boyd,?! 


Chang,”® ; 


Eusterman and Balfour,°* Hinton and Trabek,®® Holmes and 
Schatzki,“* Karsner,*? Moynihan,'!’® Stewart,'** Sturdevant and Shapiro'®). 

The average size of the craters of benign gastric ulcers is most frequently 
stated to be “under 3 cm.’ Alvarez® considers such ulcers rarely to exceed 
2.4 cm., and Boyd?! places the usual upper limit at 2 cm. Chang? found 
70 per cent of 63 cases to be under 3 cm. in diameter, the smallest measuring 
but 6 Mm. and the largest, 5 cm. MacCarty in Eusterman and Balfour®? 
reports benign ulcer craters varying in size from I Mm. to 19 cm., while 
Robertson in Eusterman and Balfour®” places the average size of the crater at 
1cm. Sturdevant and Shapiro'® analyzed 120 cases and recorded an average 
of 2.35 cm. The average, noted in Table III, for this group is 1.66 cm. with 
the smallest being considered a healed or microscopic crater and the largest 8 
cm. across. 

Duodenal ulcers are practically limited to the bulb, very few being noted 
beyond this portion. Only one of the 287 studied in this series was beyond 
the distal bulb, it being found inthe third portion. Of the remaining cases 
the most distant was five centimeters, and the average measurement, from 
the proximal margin, of the entire group was 0.79 cm. Only 11.5 per cent 
of the cases were in actual contact with the pyloric ring. These findings are 
consistent with the general opinion of others. Boyd*! and Kohler*’ place 
go per cent of ulcer craters within the first one and one-half inches of the 
duodenum. Roof'** found 73.5 per cent less than 2.5 cm. beyond the pylorus. 
Jefferson*® reported that 99.2 per cent of 496 duodenal ulcers were above the 
ampulla of Vater. In the Presbyterian Hospital series (Table II1) about 70 
per cent of the duodenal ulcers were on the anterior wall, the remainder being 
distributed about equally on the posterior and the superior surfaces. Only a 
small number were on the greater curvature or inferior side. Kohler*’ does 
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not agree with this, placing the greater portion on the superior aspect of the 
bulb. Karsner*? believes the posterior wall is more often involved. 

The crater of a duodenal ulcer is usually smaller than that of a gastric 
lesion, averaging about I cm. in this series. Craters were noted as varying 
from a minute, microscopic ulceration to one with a diameter of 5 cm. 
Deaver,*® MacCarty in Eusterman and Balfour,®? and Sturdevant and 
Shapiro,!*6 all place their cases within this same range. 

Table II also indicates the well-known fact that peptic ulcers are fre- 
quently multiple. There were 201 gastric ulcers in 158 patients and 362 
duodenal ulcers in 319 patients. 

As might be expected, the “combined” ulcers more frequently involved 
the pylorus (Table III), inasmuch as many lay on both the duodenal and 
gastric side of the muscular ring and were continuous over its surface. 

The microscopic picture in peptic ulcer is variable. They may be acute, 
chronic or healed, and in this series the chronic type was most frequently 
found. The acute ulcers were more frequent in the gastric group and the 
healed more numerous in the duodenum (Table III). This has been com- 
mented upon above as offering a possible explanation for the lack of agree- 
ment of the pathologic and clinical statistics. No comparable reports were 
found in the literature. 

The ulcer crater may be represented by a small, shallow erosion; or pene- 
trate the wall to varying depths; or perforate to an adjacent viscus or into 
the peritoneal cavity. They are most frequently deep and callous, involving 
the submucosa and muscularis (Carman,** MacCarty in Eusterman and Bal- 
four,°? Boyd*!). The margins of the crater may be overhanging, reced- 
ing or terraced (Boyd,?! MacCarty in Eusterman and Balfour,®? Osler,™! 
Robinson!**). In the specimens observed in this series, the overhang- 
ing margin was seen to predominate. The lumen of the crater is 
usually filled with mucus and débris. Beneath this is a rather typical layering 
or stratification. From within outwards there is first seen a level of necrotic 
granulation tissue, then a zone of healthy granulations with numerous young 
capillaries, and finally dense scar tissue. The latter varies greatly in amount 
and in extent, with the resultant deformity in the adjacent tissues showing 
marked differences. In general, some distortion is present in all cases show- 
ing scarring, and scarring is noted in the greater proportion of all ulcers, 
except in the acute type. Disturbance in structure due to fibrosis (Table 
III) was more marked in the gastric group than in the duodenal, but the 
differences were not significant. Severe degrees of distortion are exemplified 
by the permanent hour-glass contraction of the stomach and by the shortening 
which may occur in the pyloropapillary distance in the duodenum. The 
normal for this distance is given as 8 cm., and it may be reduced to 3 to 4 cm. 
by contracting fibrous tissue (Robertson in Eusterman and Balfour®?). 

Varying with the age and the activity of the process, the cellular reaction 
may be of different types and degree. Polymorphonuclear neutrophils are 
seen in the earlier, more active lesions, while lymphocytes and plasma cells 
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predominate in those of longer duration (Boyd*!). Vascular changes of the 
nature of peri-arteritis and endarteritis have been reported, and thrombosed 
vessels may be seen ( Boyd,?! Dible**). 

The mucosa about the crater is often distorted by scar tissue and bizarre 
formations may result due to regeneration and proliferation. The down- 
growing epithelium may be pinched off by fibrocytes, leaving packets of 
epithelium to be seen in the section. The muscularis mucosa may be frag- 
mented or hypertrophied (Steinberg'*!). Edema, to a greater or lesser degree, 
is apparent in the adjacent submucosa. 

Complications and Mortality—A discussion of the mortality in peptic 
ulcer is essentially that of the complications of the disease. Patients do not 
die of peptic ulcer per se, but of hemorrhage, perforation, carcinomatous 
change, obstructive phenomena or the operative procedures undertaken to 
correct these or to relieve severe symptoms. 

Hemorrhage is so common that it may be regarded as a symptom, accord- 
ing to Karsner.*? It occurs when an ulcer, acute or chronic, involves a vessel 
as the necrotizing process extends (Boyd,?! Karsner**). Bleeding may be 
slight or massive, and the latter is sometimes fatal. Protective thrombi may 
be dislodged by peristalsis, distention or an increase in systemic blood pres- 
sure (Karsner*?). Hemorrhage, according to Barclay,’* is unrelated to the 
ulcer’s size, site, or even presence. Others, including Goldman®™ and Boyd,?! 
consider bleeding to be more frequent in posterior wall duodenal ulcers and 
lesser curvature gastric ulcers. The gastroduodenal artery and its source, the 
superior pancreaticoduodenal artery, are involved in duodenal ulcers, and the 
coronary (gastric) arteries in gastric ulcers (Goldman*). The involved 
arteries may be held open as a result of the stiffening of their walls by 
fibrous tissue (Robertson in Eusterman and Balfour®?). Rivers in Euster- 
man and Balfour®? expresses the view that duodenal ulcer is the most fre- 
quent of all causes of gastro-intestinal bleeding, and that 90.5 per cent of 
such ulcers bleed at some time. Table IV shows melena and hematemesis 
to be equally prevalent in this series, and that gastric and duodenal ulcer 
patients suffer these complications in about equal proportions although some- 
what less perhaps than those with combined lesions. In general, slightly more 
than one-third of the patients bled to some degree, a figure that is in accord 


' Emery and Monroe,*® Goldman, 


with that of several others ( Balfour,’ 
Hurst and Ryle,‘ Osler,"'' MacGuire,*® Lynch,°4 and _ Paterson"). 
Smithies'** recorded a frequency of 36.4 per cent of hemorrhage, with 
hematemesis occurring in 81 per cent of these and melena in the remaining 
19 per cent. This predominance of hematemesis over melena is in contrast 
to the findings of Chace** and of Brown in Cecil,?7 who express the opinion 
that melena occurs in about 25 per cent of ulcer patients and hematemesis in 
less than 10 per cent. Gaither®? and Eggleston,*’ as well as Hurst and Stew- 
art,’® place the frequency at 18 to 19 per cent. As noted above, there was no 
difference between the percentages of bleeding ulcers in the gastric or duodenal 
groups in this series. Some authors have not found this to be true, notably 
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Blackford and Dwyer,'* who found massive hemorrhage to be twice as fre- 
quent in the stomach (30 per cent) as in the duodenum (15 per cent). 
Crohn*® is in agreement with the increased tendency of gastric ulcers to 
bleed in comparison with those in the duodenum, as are de la Viesca,** P 
and Beilin,!® and Eusterman and Balfour.®? Roof,!** however, feels that 
duodenal ulcers bleed more frequently than gastric. 

Again it is here apparent that a difference in the source of the cases 
studied may account for the variation in the impressions gained by the writer. 
For example, Hurst and Stewart’® agree with the statistics of Crohn*® who 
places the frequency of hemorrhage at 20 per cent for hospital cases and 10 
per cent for all cases of peptic ulcer. This seems to be a fairly reasonable 
estimate. It is of interest that Somervell and Orr,'*® in their group of cases 
in India, found hemorrhage exceedingly rare. 

Perforation (Table IV) occurred with equal frequency in gastric and 
duodenal ulcers. Goldman,** in a large number of cases, obtained a per- 
centage exactly in accord with the finding in the series herewith reported ; 
namely, 23 per cent. This figure is somewhat higher than that of Miller, 
Pendergrass and Andrews,!®* who found 15 per cent in their series of 
operated cases. Roof!** found that ruptured ulcers made up 18 per cent of 


ercy 


his gastric and 20.4 per cent of his duodenal cases. Among other investi- 
gators the usual figures are around 5 to 10 per cent (Blackford and Dwyer," 
DeLario,*? Emery and Monroe,*® Lynch*). These figures vary in different 
localities, as do so many statistics. Somervell and Orr,'**? from India, report 
only four perforations in 2,500 operatively proven ulcer patients. 

The average age in patients with perforated ulcers is somewhat lower 
than that for the group as a whole. Judin,*’ Sallick,!*® and Miller, Pender- 
grass and Andrews!" are in agreement as to this fact. Perforation is more 
frequent in ulcers of short duration, often with histories of no more than a 
few days or weeks (Boyd*!). This was most striking in the present series, 
in which a surprising number had an acute episode, associated with rupture 
and resultant peritoneal irritation, as the presenting symptom of ulcer. Emery 
and Monroe,** among others, have commented upon this dramatic onset. 
Patients with histories suggesting the presence of fibrotic, chronic ulcers 
seldom perforate with symptoms of peritonitis. More often penetration 
gradually occurs into the adjacent viscera, particularly the liver and pan- 
creas ( Boyd*'). 

The controversial subject of the origin of carcinoma in previously benign 
gastric ulcers is met with frequently in the extensive literature on peptic ulcer. 
Using the criteria of Chang?® and others, which criteria include a history 
of sufficiently long duration (at least two years, and a previous roentgenologic 
diagnosis of ulcer if possible), location of the lesion in the region of greatest 
frequency for benign ulcers, and the presence of malignant changes only 
on one margin and not in the base of the crater, a percentage of 8 was 
found in gastric ulcers (Table III). This figure is admittedly open to ques- 
tion, as no two observers might interpret the same material in the same 
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manner (Scott,!8* 1%3 Spilsbury'#°). It is the belief of Hinton and Trabek®® 
that carcinoma never arises in benign ulceration and Morley’ considers it 
exceedingly rare. Sauer!®® felt that such a process occurred in but one of 
182 gastric ulcer cases. The most frequent figure appearing in the literature 
on the subject is about 5 to 6 per cent or less ( Balfour,’” Boyd,7! Cabot and 
Adie,*3 Brown in Cecil,?* Chang,?* Dible,#4 Emery and Monroe*® Ewing,”* 
Hurst and Stewart"). Osler'’! indicates'a 5 to 10 per cent possibility, and 
Stewart'*® found evidence of carcinoma in 14 of 216 cases at autopsy, or at 
operation. Roof!?* and Walton’! gave 10 per cent as the incidence, while 
Eusterman and Balfour®* found malignant changes in 10 to 15 per cent of 
resected gastric ulcers. Thus it is apparent that there is no definite agree- 
ment, and that the problem is not an easy one either clinically or pathologically. 
Bloomfield!’ divides gastric carcinomata into two main groups—those which 
arise in stomachs showing chronic gastritis and anacidity, and those with 
ulcer. Landon*® is convinced that carcinoma is a sufficiently frequent fol- 
lower of gastric ulcer to cause concern. 

It will be noted in Table II that one case of carcinoma following duodenal 
ulcer is recorded. In this instance, a long standing, callous ulcer of the 
duodenum was found in contact with a carcinoma of the stomach, one lying 
on either side of the pyloric ring. The association, of course, cannot be 
proven. Carcinomata originating in duodenal ulcers must be exceedingly 
rare, as is malignant disease of the duodenum. Jefferson,** in analyzing all of 
the reported cases of duodenal carcinoma, found only 31 apparently having 
their origin in preexisting duodenal ulcer. 

The mortality and causes of death found in this study are shown in Table 
IV. These figures cannot be considered as a fair statistical average, for being 
hospital cases they represent the relatively more severe. Death due to ulcer 
was highest in the combined and gastric groups, being almost twice as fre- 
quent as in the duodenal. Perforation accounted for the most deaths in 
the combined ulcer group, carcinoma in the gastric and operative procedures 
in the duodenal. The latter figure is to be anticipated when the large number 
of operative cases reported in this series is considered. The total operative 
mortality is, however, extremely low in this duodenal group; namely, 8.7 
per cent, even though this was most frequently the cause of death. Death 
occurred in a somewhat later age period than that in which the patients were 
first seen. Death due to carcinoma arising in ulcer was about at the same 
average age as that for the ulcer group as a whole. 

Goldman found the mortality in a group of 890 patients to be 17 per cent. 
Of those with perforation 32 per cent died, a figure above that obtained in 
this series (14 to 16 per cent—not shown on the table). Eleven point one 
per cent of patients with hemorrhage died in this group, which agrees with the 
Presbyterian Hospital figures (10 per cent of duodenal and 15 per cent 
of gastric ulcers). Blackford and Dwyer’ report a mortality of eight in 
207 duodenal ulcer cases, a percentage of 3.9. Of these, two deaths were due 
to hemorrhage, and three each succumbed following operation and perforation. 
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DeLario’s*! series of 105 peptic ulcers showed death due to ulcer in only 
two cases, both of which were postoperative. Emery and Monroe*® showed 
a death rate of 7.2 per cent, and of those cases with perforation, 28 per cent 
ended fatally. Hunt,** in a recent report, estimates that the mortality in 
peptic ulcer is somewhere around 2 to 5 per cent, which, in view of the 
marked variation in the statistics of other authors, would seem to be a fair 
average. Postoperative deaths are probably more frequent than deaths due to 
other causes associated with ulcers, but such a statement should be qualified 
by calling attention again to the fact that surgical cases are those which have 
done poorly under conservative treatment or those which are suffering from 
severe complications. 

3efore leaving the subject of the complications of peptic ulcer, mention 
should be made of the disturbed or altered physiology of the involved viscus. 
Spasm, deformity, delay in emptying, variations in peristalsis, changes in 
tonus and hypersecretion are all demonstrable roentgenologically. A  dis- 
cussion of these phenomena, therefore, will be considered in that section. 

Much has been written about the relationship of ulcers to disease of the 
gallbladder and appendix. This association was studied only in the celi- 
otomy group (Table IV). It is difficult to believe that this relationship is 
significant as here found. A history of an appendicectomy is not always 
evidence of appendicitis, nor is one of “gallbladder trouble” a diagnostic cer- 
tainty. Sufficient information was not found on the charts to make this a 
reliable estimate. A causal relationship between the appendix and peptic ulcer 
has been previously mentioned. Aaron’ was impressed by the physiologic 
relationship of these structures and noted that pressure on the appendix caused 
pyloric spasm and epigastric pain. In groups where this problem has been 
carefully analyzed the frequency of an association is often recorded as higher. 
Alvarez‘ found gallbladder disease in 8.5 per cent of male gastric ulcer 
patients and in 13.3 per cent of female patients. In the duodenal ulcer patients 
II per cent of the men and 27 per cent of the women had associated disease 
of the gallbladder. Rivers and Mason'** found 13 per cent of their operated 
duodenal ulcers to have definite cholecystitis pathologically, and in another 
3.3 per cent the findings were suggestive. Their gastric cases showed 7.8 
per cent of probable gallbladder disease. Emery and Monroe* reported asso- 
ciated gallbladder disease in 13 per cent of their ulcer cases, and Smithies!** 
14 per cent. In 18 cases of gastric ulcer at postmortem, Cleland*? found 
gallstones in three. From the other side the statistics are less impressive. 
Hartman and Rivers® found ulcer in 3.2 per cent of 879 cases of cholecystitis, 
which is not much above the usual frequency of the disease as an entity. 
Laird’s*® percentage of 4.1 led him to believe that the relationship was not 
direct but slight. As a whole the recorded findings suggest that this is true. 

A possible relationship between appendiceal disease and peptic ulcer has 
not been proved (Emery and Monroe**). Hartman and Rivers® reported 
chronic appendicitis to be present in 35.7 per cent of gastric and 44.4 per cent 
of duodenal ulcer patients. Smithies’!** rate was 36 per cent and Lari- 
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TABLE IV 

ANALYSIS OF COMPLICATIONS AND MORTALITY 
Medical Pathology 

D.U Comb 


Surgical Pathology 


Celiotomy 
D.U. Comb. 


D.U. Comb. 
Complications 
Hemorrhage 
Hematemesis 
Melena 
Perforation 
Av. age at perforation. 40 yrs. 
Operations 


R 


No. of cases operated 


upon 


History of appendicec 


~ 


my 
History of gallbladder 


disease 


fs 


Death due to 


PE 


Hemorrhage 
Perforation 
Postoperative 
Carcinoma 

Av. age with death due 
to ulcer . 

Av. age with death due 
to carcinoma in old 
ulcer 53 yrs. 

* Percentage of all ulcers. 

t Percentage of cases with death due to ulcer 

t Percentage of patients having complete records 

§ Percentage of ulcer patients. 
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more®! noted that 18 per cent of his cases had had appendicectomies. Somer- 
vell and Orr,!*® in statistics from India, found a 73 per cent concomitance. 

Symptomatology.—That the symptomatology and history of peptic ulcer 
are characteristically those of periodicity, persistence and variable regularity, 
is almost axiomatic (Osler,’!! Brown in Cecil,7* Hunt,“* Emery and Mon- 
roe,*8 etc.). Ulcer patients usually have long histories, Hunt,‘* noting that 
it was usually two years before the patients presented themselves to a physician. 
The average duration of symptoms in Emery and Monroe's series*® was 
seven years, and Roof’s!** was 6.5 years for duodenal and 5.5 years for gastric 
ulcer patients. More than half of Smithies’™** cases, and there were 500 
gastric ulcers, had had symptoms for from 5 to 20 years. Chang*® placed 33 
per cent of his gastric cases in this category. The average duration of symp- 
toms in our own series was 7.8 years for gastric and 7.3 years for duodenal 
ulcers. This is closely in line with the above findings (Table V). 

The periodicity of symptoms is emphasized by the ratios noted in Table 
V. They were intermittent rather than constant, six times as frequently in 
the gastric and 24 times as frequently in the duodenal cases. Remissions 
occurred in 61 per cent of gastric ulcer patients and 64 per cent of duodenal 
ulcers in the summary by Miller, Pendergrass and Andrews.'°* Smithies'** 
found this phenomenon characterizing 69 percent of his cases, and Roof!** 
commented on the history of “attacks” in 81.2 per cent of duodenal and 78.5 
per cent of gastric ulcers. The occurrence of exacerbations in the spring 
and fall has been remarked frequently (DeLario*!). It was Smithies’!** 
belief that the explanation was to be found in the prevalence of “epidemic 
infectious agents” at these times. Eusterman and Balfour’? found this sea- 
sonal variation in 50 per cent of their series. They offered no satisfactory 
explanation but suggested, in agreement with Smithies, that there might be 
an increased infectious activity, or possibly that some nutritional factor 
entered into the question at these times. Hurst and Stewart’® state that the 
return of symptoms may “definitely date from a sudden change in the 
weather’; “The effect of weather is not entirely direct; it depends in part 
on the increased liability to nasal catarrh, tonsillitis, bronchitis, and ‘influ- 
enzal attacks’ in bad weather.” It is their belief that this seasonal change is 
much less marked in gastric tlan in duodenal ulcer patients. 

Pain is the most constant and important symptom of peptic ulcer. The 
frequency and characterization of the pain in the present series of cases is 
noted in Table V. The descriptive adjectives used are those employed by 
Miller, Pendergrass and Andrews.'°* The percentages of 72, 88 and &3 
respectively for gastric, duodenal and combined ulcer patients indicate the 


very general occurrence of this symptom. Hinton‘ recorded it in almost 
the exact proportion, 79 per cent. Other illustrative statistics include those 
of Lynch,®* with pain present in 69 per cent of gastric and 73 per cent of 
duodenal cases; Percy and Beilin,’’® with 100 per cent of gastric and 92.4 


per cent of duodenal cases; and Smithies'** who noted pain in 98 per cent 


of his gastric ulcers. 
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Symptoms 
Average duration 
Intermittent 
Constant 
Ratio 
Pain 
Present 
Vague or absent 
Type 
Severe 
Dull 
Sharp 
Gnawing 
Cutting 
Burning 
Aching 
Colic ky 
Fulness or heaviness 
Not state 
Location 
Epigastric 
Rt. hypoct 1 
Lt. hypochond 
Lwr. abdomen 
Ref. to back 
Ref. to shoulder 
Chest 
Relation to meals 
None 
2 hrs. or more after 
1.5~2 hrs 
I-1.5 hrs 
5-1 hr 
“After” 
“Before” 
* Percentage of all cases 
t Percentage of patients having pain 
¢ Many acute, without symptoms 


TABLE V 
ANALYSIS OF SYMPTOMATOLOGY 


Surgical Pathology 


G.U D.U, Comb Comb 
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The type of pain, however, does not seem to denote the site of the lesion. 
Severe pain was somewhat more frequent in gastric ulcers. “Dull” and 
“sharp” were both employed more in the duodenal group. ‘Cutting’? and 
“burning” were a little more usual in gastric than duodenal ulcers. In the 
combined group “dull” and “burning” were more frequently employed than 
in other types of ulcers. The general facts in this descriptive analysis agree 
with those of Miller, Pendergrass and Andrews.'* “Sharp, burning” pain 
was more frequent in their series. Only a small percentage was noted by 
them to complain of fulness or heaviness, while it will be noted in Table V 
that approximately one-third of the cases reported such distress. Other re- 
viewers have recorded about the same variations in the intensity of the dis- 
comfort (Percy and Beilin," Roof!**). Emery and Monroe*® described 
slight distress in 20 per cent of their cases, moderate in 58 per cent and in- 
tense in 18.4 per cent. Of their 539 patients with abdominal distress, 136 
applied such adjectives as “boring,” “grinding,” “gnawing,” etc., and about 
one-half complained of fulness. 

The allocation of pain to a portion of the abdomen is noted in Table V. 
It is seen to be predominantly epigastric, as is generally recognized. Four 
hundred sixty-one of Emery and Monroe’s*® 556 cases were so located. 
Percy and Beilin,’!® Chace,?* Miller, Pendergrass and Andrews,'* Smithies,"* 
Hunt,** and Roof!** have reported this same finding. As might be expected, 


8 


pain in the right and left hypochondria was more frequent in duodenal and 
gastric ulcers respectively. Referred pain to the back was present in 15 
per cent, with no particular difference in the three types of ulcer. The findings 
of Miller, Pendergrass and Andrews!®* were similar and somewhat higher 
than those of Roof,’** who found this phenomenon more frequent in gastric 
ulcers, attributing its occurrence to posterior adhesions. Hunt" ascribes it, 
especially, to the presence of adhesions to the pancreas, with pain referred 
to the cardiac and splenic areas as being associated with lesions higher on 
the lesser curvature. In this connection the analysis of Rivers!*® is of in- 
terest. He reported that pain is poorly localized in go per cent of shallow 
gastric lesions, but definitely placed in 50 per cent of large and go per cent 
of perforating ulcers. In the latter type, where the ulcer involved the mesen- 
tery or adjacent viscera, 93 percent had pain referred to the back or thorax. 
In duodenal ulcer he found diffuse distress an accompaniment of obstructing 
lesions. In this region 64 per cent of cases, where the ulcer was not per- 
forating, gave a poorly defined pain distribution, while accurately localizable 
pain was noted in extensive and subacute ulceration with considerable regu- 
larity. In 90 per cent of perforating duodenal ulcers the pain was in the 
right upper quadrant, and 77 per cent of these remarked that it was also 
referred to the liver and the back. 

The relationship of pain to the time of eating is variable, but it is apparent, 
from Table V, that pain occurs somewhat earlier in gastric than in duodenal 
ulcer, and that there is usually some definite relationship. That there is an 
association is the impression of Miller, Pendergrass and Andrews,!4 
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Smithies,!°% Chace,?8 and Emery and Monroe**® and others. Hurst and 
Stewart,”® Roof!27 and Eusterman and Balfour,®* among others, noted that 
pain was present earlier after eating in gastric than in duodenal ulcers. 
Eusterman and Balfour,®? Smithies,!** and Hurst and Stewart*® state that 
pain occurred earlier in gastric ulcers situated in the cardia than in those 
farther down in the stomach, appearing as early as one-half hour after eating. 
Hunt? suggested that the nearer the pylorus the ulcer is, the longer the in- 
terval between eating and the onset of pain. The regularity of the occur- 
rence of pain, emphasized by Moynihan,'’* did not seem to be frequent or 
accurate enough to be considered characteristic. Rivers!*° makes the inter- 
esting observation that a change in the characteristics of ulcer pain, with 
increased persistence, despite the use of alkali, denotes a change in the 
pathology. 

The cause of pain in peptic ulcers has not been definitely determined. 
An increased acidity with resultant irritation of bared nerve fibrils has been 
suggested, and Palmer!!* produced pain in 95 per cent of tested cases of ulcer 
by its application. Against this as a universal explanation, is the low acidity 
in many patients with severe pain (DeLario*!). Even the relief by alkali 
might be explained by a resultant decrease in muscle spasm, rather than acid 
neutralization. Spasm, as a cause of pain, has many adherents. Deaver and 
3urden*? and Hurst‘ considered pyloric spasm as the cause of pain. Bar- 
clay!* described the concurrence of pain, spasm and tension as seen fluoro- 
scopically. DeLariot! believes that pain occurs only when the base of the 
ulcer is attached to the muscle of the submucosa or to the muscular coat 
proper, as by edema, adhesions or inflammatory changes. By such fixation, 
muscular activity results in tension on the ulcer crater and pain. Brown in 
Cecil?’ agrees with the theory that spasm of the pylorus causes ulcer pain, 
but adds that neuralgia or neuritis of the gastric nerves may occasionally 
be responsible. It should be added that many definite ulcers are seen roent- 
genologically and by direct observation in association with which there has 
been no pain or discomfort (Boyd*'). 

Table VI shows the number of instances in which case records were ade- 
quate for an analysis of other symptoms. Nausea and vomiting were more 
often encountered in the gastric and combined ulcer groups than in the 
duodenal, while belching or eructations appear in a larger percentage of the 
latter. As Miller, Pendergrass and Andrews’ state, these symptoms are 
not typical of the disease. The more important symptom, bleeding, has been 
discussed elsewhere. Constipation is rather frequent, suggesting a close func- 
tional relationship between the portions of the gastro-intestinal tract. 
Anorexia is variable and probably accounts for weight loss, along with food 
restrictions, vomiting, night pain and lack of sleep (Hurst and Stewart," 
Smithies!**), 

Vomiting is associated with pain or with pyloric obstruction, either organic 
or reflex (Chace,?®> Emery and Monroe*’). As will be discussed later, 
pyloric obstruction is more frequent in association with gastric ulcers, and 
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may account for the increased frequency of vomiting in cases with such ulcers. 
Although vomiting was not much more frequently met with in gastric cases 
in this series, it was in those of Eusterman and Balfour,®? Hunt,‘* Jordan,” 
Lynch** and Roof.'** 

Physical Findings.—Definite physical findings are few. The principal 
ones are noted in Table VI. Of these, local tenderness was the most con- 
sistently found, and this more often in gastric than in duodenal ulcers. Rigidity 
and spasm were not unusual, while a palpable mass and visible peristalsis were 
comparatively rare. The findings of Miller, Pendergrass and Andrews'* 
closely agree, and this is the usual impression. Hurst and Stewart*® stress 
the diagnostic value of the finding of a localized area of tenderness or hyper- 
esthesia. They found less rigidity and spasm in the absence of pain. The 
finding of a “tumor” was rather unusual in their experience. 

Relief —As is well known, alkali and food, as well as vomiting, may give 
relief in ulcer patients, and are more effective in duodenal than in gastric 
ulcers. This is also noted in the reports of Miller, Pendergrass and An- 
drews!* and of Roof.!** Other sources of relief, mentioned infrequently, 
were pressure, catharsis, changes of posture and eructations. 

Roentgenologic Phenomena.—Moynihan'® states: “Of all ancillary meth- 
ods of diagnosis that of the radiologist should be of the greatest value. In 
the diagnosis of gastric ulcer it has pride of place; in competent hands it is 
far more accurate than any other method of diagnosis, clinical or chemical, 
or than all other methods combined.”” Not only is the presence of an ulcer 
to be determined, but the roentgenologist has the opportunity to evaluate 
the severity of the complications, and the efficacy of treatment. The roent- 
genologic diagnosis of peptic ulcer depends upon the demonstration of “direct 
and indirect” signs. The former is the crater, the latter are those due to 
disturbances in outline or function of the stomach or duodenum. 

The pocket formed by a crater is, of all evidence of ulcer, the most definite 
and the only positive proof (Barclay,'* Carman,*° Golden®*). Its first de- 


® and to Haudek.®* It would seem 


scription is variously ascribed to Reiche™ 
that Reiche, in 1909, demonstrated the niche in gastric ulcers, and Haudek, 
in 1912, in duodenal ulcers. 

If the gastric ulcer is superficial, involving only the mucosa, the crater 
may be seen in profile as a small projection beyond the gastric outline, or 
merely as an opaque spot if on the anterior or posterior surfaces. Such a 
finding is best obtained with a small amount of opaque medium in the stomach. 
Radiating mucosal folds may be seen centering about such an area, a finding 
emphasized by Forssell.°* If there is a greater penetration, the niche may be 
seen as a projection beyond the gastric contour. Its depth is relatively great 
as compared to its diameter in the majority of instances (Golden**). The 
depth of a crater shadow may be increased by a heaping up of mucosa around 
the mouth due to edema, spasm of the muscularis mucosa or scar tissue (Bar- 


clay'*). Such a penetrating ulcer is usually not fixed to the adjacent structures 
(Hurst and Stewart*®). 
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When the ulcer penetrates beyond the gastric musculature, an accessory 
pocket occurs (Kirklin in Eusterman and Balfour’*). In such pockets a fluid 
level with a superimposed gas bubble may be seen (Kirklin in Eusterman 
and Balfour,®* Golden,** Holmes and Ruggles''). If adjacent viscera, most 
frequently the pancreas and the liver, are invaded by this process, the area 
may be fixed to palpation, but if it is the gastrohepatic omentum this fixation 
does not occur (Kirklin in Eusterman and Balfour,®* Hurst and Stewart*®). 
When the liver is the site of such imbedding, the crater may be seen to descend 
with respiration, a finding not noted in those instances where the pancreas 
is involved (Kirklin in Eusterman and Balfour®?). Failure to visualize 
these craters may be due to foreign material which acts as a plug, as in a case 
reported by Stewart and Illick.14* Such foreign material and haste in ex- 
amining are considered by them to be the causes, most frequently, of failure 
to visualize gastric ulcer craters. 

Twining!*#® has emphasized the rolled edges of the benign ulcer crater in 
contradistinction to the triangular, more or less sharp outline of malignant 
excavations. Scott,!%*: 18% Rivers and Dry,’** and Jordan” are among the 
many who have emphasized the difficulty of differentiating the benign from 
the carcinomatous niche. Scott,!**: 183 and Singleton’® urge a course of 
medical treatment and repeated examinations to distinguish between these 
two conditions, judgment depending upon the presence or absence of healing. 

[f the crater is on the lesser curvature it is usually readily seen (Hurst 
and Stewart’®). If the crater is on the anterior or posterior surfaces of the 
stomach, or if small, considerable painting of the slightly filled viscus may 
be required before it is seen (Barclay'*). Pressure and rotation of the 
patient in order to view the crater in profile are often necessary (Barclay,!” 
Golden®*). Craters in the region of the cardia may be extremely difficult to 
demonstrate, palpation often being impossible. A change in position with 
lowering of the patient’s head and a minimal filling may materially aid in 
its disclosure (Barclay'*). The niche in an ulcer of the pyloric region is 
frequently unseen, but variations in the function and appearance of the region 
should stimulate careful observation (Barclay'?). Jordan*® has pointed out 
that a loop of intestine, particularly the duodenojejunal flexure, may be con- 
fused with lesser curvature craters 

The secondary or indirect evidences of gastric ulcer depend upon dis- 
turbances in the physiology of the stomach and often upon deformities re- 
sulting from spasm or scarring. An incisura or notching opposite a crater is 
an infrequent finding and thus is of little diagnostic significance (Golden**), 
Moreover, it may be due to reflex stimuli from disease of the gallbladder, 
appendix or duodenum (Carman*’). Such an incisura, to be of significant 
import, must be constant, in the same location, present in all positions assumed 
during the course of the examination, and withstand manipulation and atro- 
pinization (Carman*’). If the incisura is deep enough, subsequent fibrosis 
may result in an “hour-glass” or bilocular stomach. The neck, or channel 
at the site of the ulcer and incisura, may be more or less permanent (Kirklin 
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distinguished the hour- 


in Eusterman and Balfour,** Golden®). Clairmont’ 
glass deformity associated with annular carcinoma from that due to benign 
ulcer, describing the displacement of the greater curvature toward the lesser 
in the benign lesion, and the lesser toward the greater in the presence of 
carcinoma. This gives rise to the so-called “B” and “X” types of deformity. 
Roof,!** in 1934, recorded an 8 per cent frequency in his gastric ulcer cases. 
Apparently hour-glass stomachs are now less frequently seen than 10 or 
yin 

Gastrospasm varies greatly in amount and persistence. It may be diffuse 


20 years ago (Twining'*® 
or localized, but it is most commonly found in the prepyloric region regard- 
less of the location of the gastric ulcer (Kirklin in Eusterman and Balfour*?). 
This may be attributed to an intrinsic reflex or to inflammatory changes in 
the pyloric region. 

Retention after six hours may or may not be noted. It would seem to 
be more frequently found in association with gastric than with duodenal ulcers 


(Roof!**). Carman?’ found it present in 55 per cent of gastric ulcers, and 
4 


D0 


Miller, Pendergrass and Andrews!* in 60 per cent of all cases. Eusterman 
noted retention in 29 per cent of gastric ulcers, 35 per cent of which were 
sufficiently removed from the pylorus to suggest a reflex phenomenon. In 
his duodenal cases, retention was slightly less frequent, a percentage of 26. 
Berkman!’ also found retention more frequently in gastric than in duodenal 
lesions and he too remarked upon the fact that the pylorus was involved in 
only 22.7 per cent of gastric and less than 50 per cent of duodenal ulcers. 
Others who report high frequencies of retention in gastric ulcers include 


Smithies,!35 sa 


with a percentage of 67, and Chang,” who set it at 50 per cent. 


In the analysis of Miller, Pendergrass and Andrews,!°* pylorospasm was 
present in 48 per cent of gastric ulcers but organic obstruction in only & 
per cent. Alvarez, Horowitz and Ascanio,® in studies on the pyloric muscle, 
concluded that gastric ulcers generally caused pyloric hypertrophy, but that 
duodenal ulcers seldom if ever did unless there was actual organic obstruction. 
This is an interesting commentary upon the possibility of the reflex irritating 
effect of an ulcer at some distance from the pylorus. 

Retention, it should be added, is not diagnostic, in any sense, of the 
presence of a gastric lesion. Maingot’s®® synopsis of the conditions leading 
to gastric retention is interesting in this connection. He divides the causes 
into general and abdominal. Of the former he lists: (a) Nervous and 
physiologic (é.g., migraine, melancholia); (b) endogenous toxins (¢.g., 
nephritis, infections) ; (c) exogenous toxins (e.g., emetics). The abdominal 
causes may be extraperitoneal, such as renal colic, or intraperitoneal, such as 
peritonitis, cholecystitis, peptic ulcer, neoplasm or pyloric obstruction. 

The tone of the stomach may be lowered, a finding more frequently noted 
in patients whose stomachs have decompensated due to long standing pyloric 
obstruction (Carman,”° Golden® ). 

The changes in peristalsis are never characteristic of gastric ulcer. It 
may be increased (Holmes and Ruggles*'), or weak and irregular (Car- 
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man**). It may be interrupted at the site of the lesion if the ulcer involves 
a sufficient depth of tissue (Golden**). Fraenkel®*: °® described a functional 
defect in motility which he ascribed to alteration in the activity of the trans- 
verse musculature. This he considered due to irritation, and described it 
as a failure of movement of a small segment of gastric contour about an ulcer— 
an area of flattening of 8 Mm. or so in length. He called this the “cross- 
bar sign.” It is best seen on serial roentgenograms. Miller, Pendergrass 
and Andrews’? found peristalsis to be hyperactive in 59 per cent of their 
gastric cases, but more often so with duodenal ulcers, 65 per cent, suggesting 
a reflex, nervous association. They also reported peristalsis as normal in 
15 per cent and sluggish in 22 per cent of their gastric cases, normal in the 
same per cent, 15, of duodenal and sluggish in 15 per cent. 

Hypersecretion is sometimes seen as an evidence of irritation or stasis 
( Golden* ). 

Pyloric ulcers require somewhat more discussion because of the difficulties 
attendant upon their diagnosis. Barclay'* bases many obscure diagnoses on 
secondary phenomena because of the difficulty with which the demonstration 
of the crater is so often accompanied. Local tenderness, hyperperistalsis, 
intermittent spasm and asymmetry of the pyloric opening into the bulb, have 
all helped to suggest the presence of an ulcer. The latter deformity is more 
often found with duodenal ulcer than with pyloric. It is also described by 
Kerley.5* Stone and Ruggles,!** discussing the various changes to be noted 
in the prepyloric and pyloric regions, attributed an eccentric pylorus to either 
an anatomic variation, adhesions, irregularities in the muscularis mucosa, or 
an adjacent ulcer. 

As in the stomach, the demonstration of the barium filled niche is the most 
certain evidence of ulceration in the duodenum (Akerlund,? Barclay,'*? Berg,’ 
Carman,*° Kirklin in Eusterman and Balfour,®* Golden,® Kerley,** Kirklin 
and Burch,*® Peter,!!® efc.). A niche without deformity is rare unless the 
ulcer is extremely superficial (Akerlund*). George and Gerber® expressed 
the opinion that any duodenal ulcer will deform the duodenum, that a normal 
bulb on the roentgenogram, therefore, rules out the possibility of any “surgical 
ulcer.” However, craters have been seen without associated deformity 
(Golden,®* Kirklin in Eusterman and Balfour®*). Palpation and pressure 
play an important role in the visualization of the bulb and the maintaining of 
the shadow of a crater until a roentgenogram can be taken (Barclay'*). This 
is often difficult, and the more modern technic of “pressure films” has been 
a definite aid. Using such a technic the number of craters visualized has in- 
creased remarkably. Akerlund? advocated such pressure methods because of 
the frequency of “en face” ulcer craters, on the anterior or posterior wall, 
and because of the possibility of multiple lesions being missed in a fully dis- 
tended, uncompressed bulb. Using such equipment he demonstrated the crater 
in 60 per cent and 75 per cent of cases as noted in two _ reports 
Akerlund*: *), Berg! noted a crater in 50 per cent of duodenal ulcers, 
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Diamond*? in 66.6 per cent, Clark and Geyman*! 54 per cent and Ettinger and 
Davis*® in 50 per cent. Golden® stated that craters are demonstrable in 50 
to 60 per cent of cases with special methods and in 13 to 15 per cent without. 
Carman** used no pressure apparatus and had a frequency of demonstration 
of a crater in duodenal ulcers of 27 per cent, while Kirklin,** and Kirklin 
and Burch,®* showed them in 15 and 17 per cent of two series. In the latter 
report*® they stated that a crater must retain its position despite heavy palpation 
to be definitely diagnostic. They felt that the higher frequency of niche 
demonstration with pressure apparatus was undoubtedly real, but could lead to 
errors in other directions. For example, such a technic might lead to the 
diagnosis of a crater when there was present a cicatricial sacculation, pseudo- 
diverticulum or merely a fleck of barium caught between the folds of the 
mucosa. They also felt that the discrepancy in crater frequencies might be 
due to the criteria used, or the source of material studied. For example, 
they found higher percentages in surgical cases, and only 25 per cent of 
duodenal ulcers (140 cases in all) at necropsy showed definite craters. Kirklin 
and Burch, however, stress the importance of the niche diagnosis and add 
this differential suggestion. A niche means an ulcer if deformity is present, 
an active ulcer if there is also irritability, and an improving ulcer if it grows 
smaller or disappears. Holmes and Schatzki,‘* it might be added, feel that 
the distortion of the mucosal relief about a niche is of greater importance and 
more conclusive evidence of the presence of a crater. A “halo” of swollen 
mucosa about the crater has been described by Peter,'’® and a heaping up to 
increase the apparent depth of penetration has been noted here as in the 
stomach ( Barclay’). 

Of the indirect signs, distortion of the bulbar outline and of its mucosal 
pattern are so prevalent that they may well be considered direct evidence. 
These were first described by Cole** and ascribed by him to the presence of a 
duodenal ulcer. Such a deformity of the bulb may be due to other causes, 
including incomplete filling, periduodenal adhesions secondary to upper, 
right quadrant inflammatory processes (particularly gallbladder disease), 
neoplasm, spasm from extrinsic sources, duodenitis and healed ulcer (Kirklin 
in Eusterman and Balfour,®* Cordiner and Calthrop**). Still, the aggregate 
of all these causes is small and should seldom lead to an incorrect diagnosis 
(Kirklin in Eusterman and Balfour®?). Akerlund* indicated that the con- 
fusing irregularities in bulbar outline could usually be sufficiently clarified in 
order to reach a diagnosis. Thus a rounded shadow due to the impression of 
the gallbladder can usually be moved on pressure or may be differentiated 
on rotating the patient. Such a deformity is usually seen in the distal bulb, 
and can, in the last analysis, be excluded by a gallbladder series employing 
tetraiodophenolphthalein. Periduodenal adhesions result in a decreased mobil- 
ity of the bulb, and the deformity is somewhat atypical. New growths are rare, 
benign lesions such as polypi giving a rounded shadow. Congenital diverticula 
seldom arise from the bulbar portion of the duodenum, and if projected from 
the second portion in a confusing manner can often be displaced by manipula- 
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tion or rotation. Barclay’ states that a positive diagnosis is usually correct 
if based on deformity alone, but never certain unless the niche is also seen. 

Deformity of the bulb is the result of spasm and scarring (Berg,’* Koh- 
ler,8* Sutherland!**). With the spasm limited to the muscularis mucosa, a star 
formation of radiating lines may result (Berg,'* Golden,®’ Holmes and Rug- 
gles,"! Peter™®). More often the outer musculature is involved to some de- 
gree. Opposite the crater an incisura, similar to that found in the stomach, 
may be seen (Berg,'* Kirklin in Eusterman and Balfour,®? Peter'’®). No 
more than a loss of the normal convexity of the bulb may be noted in the 
area around the crater (Peter''®). By far the greater number of duodenal 
ulcers, however, are associated with a marked, often bizarre outline. 

The bulb may be shortened markedly, or narrowed to a thin channel 
(Akerlund,* Berg,!* Kohler,87 Peter™®). Pseudodiverticula, or pouches with 
the crater at the stoma, may arise due to contraction of scar tissue bands and 
the pulsion activity of food (Akerlund?). As previously mentioned, an eccen- 
tric position for the opening of the pylorus into the bulb is more frequently 
seen with duodenal ulcer than with pyloric. 

Carman” classified bulbar deformities as: (1) General; (2) basal border : 
(3) crater; (4) incisural; (5) contracted; (6) accessory pocket; and (7) 
pseudodiverticula. These correspond to the grouping of Akerlund,* who 
notes six main types: (1) Niche; (2) transverse encroachments; (3) longi- 
tudinal restrictions (such as shortening of the bulb); (4) pouch formation 
(due to sacculation) ; (5) pseudodiverticula; and (6) relief deformities (such 
as due to spasm and hypertrophy of the muscularis mucosa). 

In the presence of an ulcer the duodenal bulb is very apt to be irritable 
and hyperactive, emptying rapidly and often rendering visualization diffi- 
cult. Reflexly gastric peristalsis, tone and motility are all apt to be increased 


' Kohler*’). In consequence, 


(Carman,”*° Golden,®* Holmes and Ruggles,‘ 
gastric emptying may be very rapid. However, if the ulcer crater is near the 
pylorus a marked pylorospasm may result, and delay in emptying be noted 
(Golden®). Such spasm and obstruction due to actual scarring in the bulb 
account for the retention noted in the stomachs of duodenal ulcer patients. 
As discussed under gastric ulcers, ‘this is usually less marked than in lesions 
of the stomach, less than 50 per cent of cases showing a six hour retention 
( Golden®*). 

Duodenal stasis has been noted frequently in association with duodenal 
ulcer and Friedenwald and Feldman** urged the exclusion of such a lesion in 
the presence of this finding. Duodenal ulcer accounted for delay in 
emptying of the second portion in 44 per cent of 80 instances of “puddling.” 

Tenderness definitely localized to the bulb may or may not be present 
(Akerlund,* Golden® ). 

Some of the sources of error in the roentgenologic diagnosis of the 
stomach and duodenum have been suggested in the foregoing paragraphs. 
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Others include the presence of hypertrophied folds, particularly the prepyloric 
fold, which has led to a false diagnosis of crater (Kirklin,*® Golden®*). 
Irregularities of the entire upper gastro-intestinal tract may be found in asso- 
ciation with a closely approximated loop of colon, with ascites, pregnancy and 
intra-abdominal tumors (Kirklin*®). A crater may be plugged by mucus, 
blood, food, or hypertrophied and edematous folds in the duodenum as well 
as in the stomach (Akerlund,* Cordiner and Calthrop**). Small anterior 
or posterior wall duodenal ulcers may fail of detection as well as those in 
the distal bulb (Kirklin*t). In duodenitis a fleeting glimpse of the bulb may 
cause an ulcer to be overlooked (Kirklin). In this connection Garland*®! 
stated that in a roentgenologically negative bulb associated with positive 
clinical symptoms, if the symptoms are acute an ulcer may have been missed ; 
and if they are chronic, they probably did not have an ulcer as their cause. 
When one of two ulcers or lesions is seen, an incomplete diagnosis may result. 
Pyloric block, so complete that the pylorus or the bulb cannot be properly 
visualized, may allow no more than the impression of “‘pyloric obstruction.” 

The stomach is readily responsive to irregularities of the nervous system 
and the endocrines, as well as toxic states and infections in remote organs. 
As a result, it must be with caution that physiologic changes are interpreted 
as evidence by themselves, of intrinsic disease (Eusterman®!). Boyd?! de- 
scribes the stomach as weeping for its neighbors, and often so overdoing it as 
to obscure the basic source of trouble. 

Despite these potential sources of error the accuracy with which the 
trained roentgenologist detects duodenal and gastric lesions is very great. 
26 


Carman*°* reports accurate diagnoses in 96 per cent of peptic ulcers. Emery 


and Monroe*® 


in 93 per cent, and Blackford and Dwyer! in 83 per cent. 
Smithies’'* accuracy was 85 per cent in gastric cases, while that of Miller, 
'f was 94 per cent in duodenal and 88 per cent in 


Pendergrass and Andrews 
gastric. 

Table VII records the roentgenologic findings in this series. These cases 
were examined by workers of greatly varying experience in roentgenologic 
methods. There did not appear to be any association between the position of 
the stomach and the presence of ulcer. Irregular, sluggish and absent peris- 
talsis was more frequently recorded in association with gastric than with 
duodenal ulcers, but this disturbance in physiology was not consistent enough. 

In accord with the findings of others, retention was more marked in 
patients with gastric ulcers than in the duodenal or combined ulcer groups. 
This was also true of delay in emptying as seen fluoroscopically. When 
retention was found, the portion of the motor meal, which was present after 
six hours, was greatest in the combined ulcer cases, being almost twice the 
amount estimated in the other groups. In this connection it is of interest that 
pylorospasm was noted less frequently in the gastric group, indicating that 
such an obstruction probably does not account for retention as often as dis- 
turbed motility and peristalsis. 

A lesion was seen in 320 (98 per cent) of the 326 cases examined roent- 
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genologically. The finding of a crater led to the diagnosis of gastric ulcer 
in 53 of the 60 cases correctly interpreted. Of the remaining seven instances, 
three were prepyloric ulcers in which antral spasm led to the diagnosis al- 
though no crater was seen. Two were “hour-glass” stomachs in which the 
crater could not be demonstrated. One was a healed ulcer which had caused a 
defect or stiffness in the gastric contour; and the last was an ulcer in the 
pylorus, causing complete obstruction and retention. Of the duodenal ulcers, 
a crater was seen in 24 per cent of instances. This is the usual figure where 
no special technics are used. In all other patients with duodenal ulcer the 
roentgenologic diagnosis was made when bulbar deformity was seen. 

Two hundred eighty-eight of the 326 cases were accurately diagnosed (88 
per cent). Ninety-five per cent of the duodenal cases were correct, 80 per 
cent of the gastric, and 55 per cent of the combined. About one-third of 
ali the errors fell in this last group, 13 cases in all. In 12 of these the error 
was in failure to see both lesions. Ten of the 12 “missed” ulcers were gastric, 
and craters could be seen on reviewing the roentgenograms in nine instances. 
The other two ‘“‘missed” ulcers were duodenal, one of which had caused 
bulbar deformity which was seen on reviewing the films. The other error in 
the combined group was in a case in which the ulcer involved the pylorus, 
an impression that the lesion was malignant having been given. 

Three gastric and three duodenal ulcers were not seen. One gastric diver- 
ticulum, and the markedly hypertrophied folds associated with ulcer, were 
considered as ulcer and polypi respectively. In the bulb one ulcer was called 
a diverticulum and another was attributed to periduodenal adhesions. <A 
third case had a deformed bulb due to an ulcer which was thought to be 
due to external pressure. The remaining errors shown in Table VII are self- 
explanatory. 

SUMMARY.—An analysis of 520 ulcer patients has been presented. In- 
sofar as possible comparable findings from similar material examined by 
others has been recorded, and the opinions of the writers noted. Comment 
has been made, where possible, on the association of the clinical, pathologic and 
roentgenologic findings. 

It is recognized that this group of cases is selective and cannot, therefore, 
be considered as giving “‘typical” statistics. This shortcoming, however, is 
somewhat overbalanced in that the cases are all “proven.” In order that the 
source of each finding may be judged, the tables include the results of the 
analyses of autopsy and operated cases. 

CONCLUSIONS 

It would seem, from this study, that: 

(1) Statistics relative to peptic ulcer vary considerably, due to the source 
of the material and the interpretation of the author. 

(2) Ulcers arise in an area of alimentary tract mucosa where the resistance 
has been lowered and where gastric juice may exert an injurious effect. 

(3) Peptic ulcers occur in from I to 2 per cent of the population as a 
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whole, and in about the same frequency in general hospital admissions. 
They are encountered about three times as often as this in postmortem studies. 

(4) Both duodenal and gastric ulcers are more frequent in men than in 
women. 

(5) There is no racial selectivity. 

(6) Patients with gastric ulcer averaged older than those with duodenal 
ulcer, and the peak incidence was between 40 and 50 years of age. 

(7) Duodenal ulcers are more frequent than gastric. Acute ulcers are 
more frequent in the stomach than in the duodenum, which may account for 
the discrepancy between clinical and pathologic statistics. 

(8) Ulcers of both the stomach and the duodenum are present in about 
10 per cent of ulcer patients. 

(9) Pathologically, gastric and duodenal ulcers are essentially similar. 

(10) Benign gastric ulcers are more frequent on the lesser curvature, 
within 5 cm. of the pylorus. 

(11) Duodenal ulcers are more frequent within 1 cm. of the pylorus, and 
are practically limited to the bulb. 

(12) Gastric ulcer craters are usually less than 3 cm. in diameter and 
those of duodenal ulcers are usually under I cm. 

(13) Perforation occurs in about 5 to Io per cent of hospitalized pepti 
ulcer cases. 

(14) Hemorrhage of some degree is present in about 20 per cent of hos 
pitalized ulcer patients and in 10 per cent of all ulcer cases. 

(15) Carcinoma arises in gastric ulcer in 5 to 10 per cent of cases. 

(16) The mortality due directly to peptic ulcers is about 2 to 5 per cent. 

(17) No direct association between disease of the gallbladder or appendix 
and peptic ulcer could be demonstrated. 

(18) The symptomatology of peptic ulcer is marked by remissions and 
exacerbations, and is subject to seasonal variations. 

(19) Pain, the most important symptom of peptic ulcer, bears a definite 
relationship to eating. It occurs earlier in gastric than in duodenal lesions. 

(20) Local tenderness is the most constant-physical finding in peptic ulcer 
patients. 

(21) The diagnosis of duodenal ulcer roentgenologically depends upon 
the demonstration of a definite crater or a deformed bulb. The diagnosis of 
gastric ulcer depends upon the demonstration of a crater and of abnormal 
physiologic behavior or deformed anatomic structure. 

(22) Retention after six hours is more frequent in the presence of gastric 
than of duodenal ulcers, although the amount of retention is slightly greater 
in the latter. Gastric ulcers which cause retention may be remote from the 
pyloric ring. 

(23) Gastric peristalsis is apt to be hyperactive in the presence of a 
duodenal ulcer, and gastric tone and motility may be increased. 

(24) Duodenal ulcer causes spasm and scarring in the bulb, and the de- 
formity so produced is almost always due to such a lesion. 
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It may be of interest to review a part of this story, considering these 
changes, as illustrated by the experience of one hospital—the Roosevelt. As a 
result of clinical experience through the years, how do our policies and pro- 
cedures in relation to peptic ulcer differ now from those of an earlier day? 
What has brought about these changes in our attitude toward this problem ? 

It is not presumed to attempt here, by the presentation of a great amount 
of clinical material, nor of a mass of statistical data, to prove the validity of 
any particular therapeutic method, nor even to justify, on such a basis, the 
position in which we now stand. The purpose of this paper is merely to 
record the events of a clinical experience which we believe to be fairly typical, 
and which may serve to indicate the trend and progress of peptic ulcer therapy. 

Major surgery of the stomach is so much an accepted matter of usage to- 
day that it is a little difficult to realize how short a distance we are from its 
beginnings. In Ashurst’s International Encyclopedia of Surgery, published 
in 1884, Henry A. Morris! had this to say concerning it: “Gastro-enterostomy 
is an operation which has been proposed for those cases of cancer of the pylorus 
in which excision is not possible. It was performed for the first time by Dr. 
Anton Wolfler, in Vienna, and has since been repeated by Billroth. This 
mode of treatment appears to hate been devised on the spur of the moment, 
after an exploratory incision had been made in the abdomen of a man who 
was suffering from cancer of the pylorus, and in whom the operation for re- 
moval of the tumor proved to be impossible.” Report of this case was pub- 
lished in 1881. Partial gastrectomy, or pylorectomy, was first performed by 
Péan of Paris, in 1874, but his patient died on the fifth day. He continues: 
“The first successful results were obtained by Billroth and Wolfler. Though 
it has now been performed 30 times or more, the operation still has about it so 
much of the nature of an experiment—-perhaps even of a mere surgical exer- 
cise—that it is not possible to describe it as a thoroughly recognized surgical 

* Read before the New York Surgical Society, March 9, 1938. Submitted for pub- 
lication, February 9, 1938. 
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proceeding.” It has been proposed, he said, for cancer and cicatricial stenosis 
of the pylorus “with most disastrous consequences.” ‘‘Twice at least, and 
successfully, it has been done for simple chronic gastric ulcer; and once, also 
successfully, for stricture of the pylorus following penetrating ulcer.” 

What advances occurred during the succeeding 20 years in technic, and 
hence in surgical boldness in attacking the problem of peptic ulcer, may be 
gathered from a paper by Brewer,” in 1907, entitled: ““A Critical Review of 
a Recent Series of Operations Upon the Stomach.” In it, he reported 17 cases 
of suspected peptic ulcer operated upon by him at the Roosevelt Hospital. Of 
these, 12 showed anatomic lesions while five did not, the diagnosis having been 
made purely upon clinical observation. He deplored the lack of a certain 
method of diagnosis, and propounded, as a result of his experience, the fol- 
lowing indications for the treatment of benign lesions of the stomach: 


(1) Intelligent medical treatment in all primary cases of simple round 
ulcer. If unrelieved after six weeks of this treatment, operation 
should be advised. 

(2) Operation in all cases of indurated chronic ulcer, and in all cases 
of recurrent symptoms after primary cure. 


(3) Operation in all cases of pyloric stenosis, excepting those due to 
gummatous infiltration. 

Rodman,*® in 1914, drew a sharp distinction between the treatment of 
gastric and of duodenal ulcerations. He had advocated, since 1900, the 
employment of pylorectomy and partial gastrectomy or excision of the ulcer 
bearing area in the treatment of gastric ulcer, especially in the pyloric region. 
He condemned the use of gastro-enterostomy alone in the treatment of these 
lesions, feeling that it failed to protect against the dangers of carcinoma, 
hemorrhage, and perforation. He had collected and published, at the same 
time, reports of 205 pylorectomies, with 18 deaths, a mortality of 8.7 per cent. 
Of local ulcer excisions, there were 171, with three deaths, or 1.75 per cent. 

During the years 1912-1914, the writer assisted at an interesting and sig- 
nificant series of observations then being conducted by Brewer and Cole.‘ 
The question raised was: “Is there reason to believe from our present ex- 
perience that the roentgen ray will eventually prove as valuable for the diag- 
nosis of surgical lesions of the stomach and duodenum as for the diagnosis 
of fractures and urinary calculi?’ The lack of a certain diagnostic procedure, 
which he had deplored in his earlier paper, had continued to trouble Brewer, 
and in characteristic fashion he had proceeded to do something about it. The 
results seemed to give an affirmative answer to the question. While the first 
roentgenograms of the stomach employing contrast medium were reported 
by Hemmeter, in 1896, Cole now added the principle of serial pictures, which 
greatly increased the value and accuracy of the studies. 

Brewer and Cole reported 27 cases, which had been studied and operated 
upon. In 22 cases, in which a definite diagnosis was made roentgenologically, 
20 showed the diagnosis to have been correct. Of five cases in which an 
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opinion only was expressed, based upon the roentgenologic findings, four 
showed the opinion to have been correct. The gross result was 89 per cent 
accurate diagnoses. 

This striking advance in diagnostic accuracy was not hailed with complete 
enthusiasm in all quarters. There was some difference of opinion as to its 
value. Bevan, for instance, in discussion of the paper, said of the roentgeno- 
logic method of diagnosis: “It is of very little value in duodenal ulcer; in 
not one case out of ten is it of value.” 

It is certain, in any event, that the diagnostic aid offered by roentgenologic 
examination materially increased, in our institution at least, the activity of 
stomach surgery. In 1915, Peck’ reported 134 operations upon the stomach 
for benign lesions, performed at the Roosevelt between 1910 and 1915. They 
were for: Chronic duodenal ulcer, 74; chronic gastric ulcer, 24; chronic gastric 
ulcer with hour-glass deformity, six; perforated duodenal ulcer, 17 (a sur- 
prisingly low figure, comparatively) ; and perforated gastric ulcer, 13. He 
observed that modern surgeons of our time have “made safe and a matter of 
routine operations which a few brief years ago were hazardous in the extreme 
and uncertain of outcome.’ He pointed out that at the Roosevelt Hospital 
gastro-enterostomy had been the routine treatment of chronic ulcer of the 
duodenum, and that pyloric exclusion or excision of the ulcer had been rarely 
resorted to. Gastro-enterostomy had, in fact, been performed in 72 of the 
74 cases of duodenal ulcer (one pylorectomy and one exclusion accounted for 
the other two). There had been six deaths, or 8.1 per cent mortality. He 
reported 58 of these cases traced subsequently. Of these, 51 had remained 
cured, five improved, and two were unimproved. Thus, he estimated 68.9 per 
cent of all operated upon as cured, and 88 per cent of those traced. He en- 
countered no case of gastrojejunal ulceration. 

In accord with Rodman and earlier authors, he preferred excision ‘in the 
treatment of gastric ulcers. Of the 30 he reported, 13 received gastro-enteros- 
tomies, and the remaining 17 had partial gastrectomies or local excision or 
cautery puncture in addition. Of the 13 simple gastro-enterostomies, two 
died after operation, two “subsequently,” one developed carcinoma, one was 
unimproved, and seven were well seven months to five years afterwards. 
He concluded that for gastric uloers at or near the pylorus, a pylorectomy was 
best, while for those situated on the lesser curvature in the pyloric or middle 
third areas, local excision, preferably with gastro-enterostomy, was indicated. 
A good gastro-enterostomy stoma, he believed, would continue to function 
in spite of a patent pylorus, and a functioning stoma would usually be accom- 
panied by a clinical cure. 

The succeeding ten years marked a period of great activity in the surgical 
treatment of gastric and duodenal ulcer at the Roosevelt Hospital. With the 
benefit of quite accurate roentgenologic diagnosis, an improved operative 
technic and the assurance gained from the observation of satisfactory results, 
an increasing number of cases were submitted to operation. Over a period 
of ten years, from 1917-1927, an average of 50 cases a year were operated 
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upon. The great majority of these were cases of duodenal ulcer, upon which 
412 gastro-enterostomies were performed. It was the exception, during this 
period, that such cases received preliminary medical treatment, at least in the 
hospital. Customarily, the diagnosis having been established by clinical find- 
ings and roentgenologic examinations, operation was performed rather 
promptly. The feeling prevailed, at least among the surgeons, that peptic 
ulcer was essentially a surgical disease and that the surgical treatment ac- 
corded it was in the main satisfactory. 

It is undoubtedly true that among medical men and gastro-enterologists, 
at least, this attitude was seriously questioned. Among others, it will be 
remembered, Bastedo, in this city, valiantly upheld the claims of medical 
treatment. The literature of the time reflects the controversy which raged 
between the proponents of the two types of treatment in all parts of the 
country. As time elapsed, it became increasingly evident that the claims for 
medical treatment in peptic ulcer, supported by a growing mass of reported 
results, were not to be denied. 

Peck® recognized this clearly, and stated, in 1924, that: “We agree with 
the internists that early, uncomplicated cases (of duodenal ulcer) should first 
receive medical treatment and that a considerable number of patients are 
cured, or at least kept in reasonable comfort for long periods of time. We 
prefer that patients should have had a thorough and intelligent trial of medical 
treatment before surgery is considered.” 

In this paper, he brought up to date his report on the results of his ulcer 
surgery at the Roosevelt Hospital. Since his previous report on 74 cases, 
in 1914, he had operated upon 122 additional cases of chronic duodenal ulcer, 
or 196 in all. Gastro-enterostomy had been performed in 191 cases, pylorec- 
tomy in three, pyloric exclusion in one, and simple excision in one. Sixteen 
deaths occurred in this group, a mortality of 8 per cent. As to late results, 
one case was reoperated upon for gastrojejunal ulcer, and one, after eight 
years, for a “rigid stoma.” Four patients had recurrence of pain and indi- 
gestion. 

As a result of this continued experience, he stipulated his choice of pro- 
cedure in various types of duodenal ulcer: (1) Small, single, anterior wall 
ulcers without narrowing of the gut might have local excision without gastro- 
enterostomy. (2) Chronic, indurated ulcers, without obstruction, including 
the chronic perforating variety, might be treated by gastro-enterostomy which, 
alone, would cure a large percentage. In the more severe cases, a two-stage 
operation might be employed (gastro-enterostomy, followed by resection 10 
to 14 days later) as a safer and easier method than primary resection. (3) 
For cases with duodenal stricture or so-called pyloric stenosis, gastro-enteros- 
tomy was ideal. (4) For cases in which severe hemorrhage had occurred, a 
gastro-enterostomy plus excision of the ulcer area was advocated. 

In these recommendations, a trend toward a slightly more radical attitude 
begins to be apparent, though Peck was by no means ready to accept the teach- 
ings of some of his contemporaries. In fact, in this paper he said: “We have 
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been considerably disturbed by the tenor of several papers and discussions, and 
the attitude of a number of prominent surgeons, as expressed at recent im- 
portant meetings, notably in the New York Surgical Society, during the 
past year. . . . The attitude which disturbed us was the tendency to advocate 
radical measures of resection, often of large portions of the healthy stomach, 
for the surgical cure of this disease.” ‘Our own experience and belief is,” he 
continued, “that simple gastro-enterostomy, properly performed, is curative 
and adequate in the great majority of chronic duodenal ulcers: That from 
80 to 9o per cent of the patients so treated are completely relieved of their 
symptoms and remain well as they are followed year after year.” Further: 
“We do not believe that gastro-enterostomy should go into the discard in 
the treatment of duodenal ulcer, nor do we believe that extensive resections 
of normal stomach are justifiable for this lesion.” And again: ‘We are un- 
convinced that resection to prevent the formation of gastrojejunal ulcer is a 
proper procedure in the 98 cases who do not need it to possibly avoid its oc- 
currence in the other two.” 

His attitude in the matter of gastric ulcer was quite different as, in fact, 
had been that of almost all surgeons since Rodman’s earlier observations. In 
this same paper, Peck reported on 72 cases of gastric ulcer operated upon since 
1910. He did not analyze these cases in detail, but expressed his opinion 
concerning their appropriate treatment: “Eradication of the ulcer should be a 
part of whatever operative procedure is adopted,” he said. He advocated usu- 
ally a local excision of the ulcer or its cauterization with a gastro-enterostomy 
added. Gastro-enterostomy alone, he felt, would fail to effect a cure in many 
cases, and apprehended the risk of malignancy. In many instances, however, 
where excision might prove too severe for the patient, a gastro-enterostomy 
would be palliative, sometimes curative. In ulcers near the pylorus, he felt 
that partial gastrectomy was usually the best procedure. 

I have dwelt at some length upon this paper of Peck’s, not only because 
it represents the prevailing attitude at that time, but also because it expresses 
the philosophy upon which the treatment of peptic ulcer at the Roosevelt Hos- 
pital was then based, and upon which our method and teaching were predicated 
for many years. With this point of departure, accepting this point of view 
as fixed, let us carry forward the record of ulcer treatment at the Roosevelt 
Hospital, bringing Peck’s report up to date. 

Since Peck’s report, that is from 1924 through 1937, there have been op- 
erated upon at the Roosevelt Hospital 262 cases (269 operations) for chronic 
ulcers of the stomach and duodenum, exclusive of operations for acute per- 
forations of primary ulcers. It is of interest to observe that year by year the 
number of operations performed for these conditions has gradually diminished, 
and this without a significant diminution of the number of cases admitted. 
In 1926, for instance, there were 46 such operations; in 1936, but 12. This 
change has been due primarily to the increasing recognition of the fact on 
the part of the surgeons that careful medical management is capable of reliev- 
ing or controlling a very considerable number of these cases. Sandweiss* 
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has recently pointed out, following a careful study of 291 cases, that go per 
cent were rendered symptom-free after a diet-alkali-rest regimen, and that 60 
per cent of those resisting this form of treatment responded to some other 
type of nonsurgical management (injection treatment, release of “tensional 
states’). We have, as the result of experience and observation, come to the 
same conclusion as Rankin® who says that: “The surgical treatment of peptic 
ulcer is the treatment of its complications”—obstruction, perforation, repeated 
hemorrhage, intractability, questionable malignant degeneration. We feel, as 
does he, that surgery is indicated only in cases where the medical regimen 
has failed, or where the above complications have resulted. 

In fact, it is our practice now to consider all cases of chronic peptic ulcer 
as medical problems, primarily, and to admit them directly to the medical 
wards. In this, we are but carrying to its logical end the principle enunciated 
by Brewer, in 1907, and reaffirmed by Peck, in 1924. In the development of 
this policy, a considerable change has gradually taken place in our census of 
ulcer patients. While in the period from 1914-1924, the average admission 
of chronic ulcer cases to the surgical wards was 39 per year, and to the med- 
ical wards II per year, in 1931 the medical wards were receiving 60 per year 
and the surgical 26. This change has been fully justified by the results ob- 
tained in simple primary duodenal and gastric ulcer by medical treatment. 
The records of the medical service show that 170 of 192 cases, or 88 per cent, 
of primary peptic ulcer admitted during the last five years were discharged 


symptom-free. We are in substantial agreement with Ochsner,’ 


when he says: 
“It is our firm conviction that there is no surgical treatment of peptic ulcer, 
and that surgery is indicated only when there are complications.” 

Not only is no patient now operated upon at the Roosevelt Hospital for 
chronic peptic ulcer without having had a thorough, controlled, and efficient 
course of medical management, but each case for whom operation is proposed 
must be passed upon by a “court” consisting of physician, surgeon, gastro- 
enterologist, and roentgenologist. By this method of conservatism, the patient 
is given the full benefit of a thorough survey of his problem. In these con- 
ferences, we find ourselves guided to our conclusion as to the appropriateness 
of operation first by the patient's age and a consideration of his general condi- 
tion; next, by the diagnosis of his lesion, determined as accurately as possible 
by a combined study of his history, physical and laboratory findings, and 
roentgenologic examination; next, by a careful evaluation of the rationale 
and thoroughness of his previous course of treatment, and finally, the gen- 
erally accepted criteria for the necessity of operation, so well expressed by 
Lahey,’® are applied: (1) The persistence of pain in spite of a good trial of 
adequate medical management. (2) Persistent or recurrent pyloric obstruc- 
tion. (3) Massive, recurrent hemorrhage in which fatality is threatened. (4) 
When recurrent hemorrhage occurs, even if symptoms are controlled by 
treatment. (5) When a lesion of the stomach proves intractable to adequate 
treatment or suggests the presence of malignancy. In applying these five 
criteria, we give considerable weight to the changes in appearance of the lesion 
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by roentgenologic study, as supplementing our interpretation of clinical re- 
sponse. 

This plan, as now practiced, has been of gradual development. In study- 
ing our operated cases since 1924, it is impossible to fix a date upon which 
this plan became effective in controlling our procedures. These, it will be 
seen, have undergone a slow but steady change. Due, in large measure, to 
the application of these principles, there has been a gradual decline in our 
utilization of the less radical surgical measures. The intractable type of 
cases accepted for operation have, in other words, demanded, for the most 
part, more radical surgery (as Peck himself recognized in his paper in 1924) 
than was previously accorded to the simple ulcer cases when more were being 
operated upon. Thus, for instance, while from 1924-1937, 148 gastro- 
enterostomies were performed, they show, year by year, a gradual diminu- 
tion. The record for ten years of this operation for duodenal ulcer was as 
follows: 1926, 27; 1928, ten; 1930, six; 1932, three; 1934, two. The resec- 
tion type of operation (Polya and Billroth II) for this lesion has shown, on 
the other hand, a gradual increase. For example: 1927, one; 1929, two; 
1935, three; 1936, four. 

A study of the entire group of operations during this period may be inter- 
esting for comparison with the earlier group, as indicating certain other trends 
in our approach to the problem. Table I shows the number and results of 
operations upon cases of chronic duodenal ulcer. Gastro-enterostomy, it will 
be seen, far outnumbers the other operations. Its good results compare fairly 
well with Peck’s earlier series, its bad results (16 per cent) are nearly the 
same, and its mortality (6 per cent) a little less. The late results, in all 
instances, are determined upon the basis of at least a year of postoperative 
observation ; some run as long as nine years. 


TABLE I 
CHRONIC DUODENAL ULCER 
Num- Good Results Poor 
Operation ber Early Late Results Died Percentage 
Gastro-enterostomy....... 148 45 7I 24 9 6 
Pyloric operations......... 21 5 12 4 oO 
(Horsley, Finney, Judd) " 

SS ee 10 3 7 0 Oo 
er I I 


Table II analyzes the poor late results of these operations, and indicates 
the causes of deaths in each, and the early postoperative surgical complica- 
tions encountered. The single case of Billroth I proved disappointing, devel- 
oping obstruction at the stoma one year later and requiring gastro-enterostomy, 
as did one Horsley procedure six months after its performance. It is reason- 
able to suppose that these late difficulties may have been due to technical 
imperfections in the original procedures. With the one exception noted, the 
pyloroplastic operations gave good results and were unattended by either late 
or early complications as far as they have been followed. The Polya opera- 
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tions, though few, had no mortality, and as yet no complications, though three 
of the ten have not been traced. 


TABLE II 


CHRONIC DUODENAL ULCER 


Gastro- Pyloro- Billroth 
enterostomy plasty Polya I 
(148) (20) (10) (1) 

Early Surgical Complications (Survived) .. (11) 

Hemorrhage (postoperative). ... , I 

Obstruction (+ entero-enterostomy).... 7 

RRMA re cin) Nise ioe 8 a7 da a I 

ISVINCCLOMON: . 65.05 554.) i 2 
Causes of Death.......... Yrs (9) 

Peritonitis. .. 3 

Embolism........ BP — : I 

NOME oageis 6.4.3 Gistewiele os ae a eeey I 

RSME UR oro cis Siarsia el alaielwisia sie Gane ae I 

Obstruction (+ entero-enterostomy) : 2 

Evisceration.......... nN wr I 
Poor Late Results...... ; (24) (4) (T) 

Pain, vomiting, or both... : oases 16 3 

Recurrence of ulcer........ ee 4 

Recurrent hemorrhages. .......... ; 2 

Marginal ulcer....... w ae I 

Gastrocolic fistula....... ah I 

Ni oh ei kos Peso eeees I I 


Although they play no part in this study, it may be interesting to note in 
passing that eight cases of acute perforation of duodenal ulcer received a gastro- 
enterostomy in addition to ulcer closure. Three of these died, a mortality 
of 37 per cent, and we have abandoned the procedure except as a matter of . 
inescapable necessity. 
The attitude toward gastric ulcer, even from the earliest days, has been 
marked by a desire on the part of the surgeon to rid his patient of a menacing 
pathology. Whether one believes, with Lahey,’ that cancer does not super- 


11 who 


vene in more than 5 to 6 per cent of gastric ulcer, or with Hinton, 
expresses doubt whether this ever occurs at all, or whether one is uncertain 
on the question and takes into consideration only the dangers of hemorrhage 
and perforation, one must agree with most surgeons that the unhealing, in- 
tractable stomach ulcer is better out than in. As in the cases of duodenal ulcer 
in this series, most of the gastro-enterostomies, with or without ulcer excision, 
were performed in the earlier years. But two gastro-enterostomies have been 
performed for chronic gastric ulcer since 1931. The Polya operations are scat- 
tered pretty well throughout the series in point of time, but distinctly out- 
number the gastro-enterostomies during more recent years. 

The results of these operations for ulcer of the stomach are shown in 
Tables III and IV. The relatively high mortality among the simple gastro- 
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enterostomy cases is in some degree attributable to the fact that this opera- 


tion was more likely to be performed, as a less severe procedure, on the more 








debilitated patients. Undoubtedly, though, whatever the operation, the gastric 
ulcer patient appears to be a poorer risk from the surgeon’s point of view. 
Gastro-enterostomy with local ulcer excision or cauterization, perhaps because 
applicable to the smaller and simpler ulcerations, gave the best early results 
in this group. 


III 
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CHRONIC GASTRIC ULCER 































Num- Good Results Poor Percent - 
Operation ber Early Late Results Died age 
Gastro-enterostomy....... , a7 4 5 3 5 30 
Gastro-enterostomy + local ex- 
cision or cauterization..... 15 6 
RR es aS. cose a's or re 5 I 


ee eee 


NS 
ty 
~ 
S 


Sleeve resection 


TABLE IV 


CHRONIC GASTRIC ULCER 


Gastro- Gastro-enterostomy + 
enterostomy Excision or Cautery Polya 
(17) (15) (21) 
Early Complications (Survived) 
Obstruction. ..... Re eee oe I I 
Hemorrhage. ..... ore 2 
Causes of Death... ene (5) (o) (3) 
ee a ee I 
oo esse I 
Sreperetson:, .... 5.6.6.6. ose 2 
Uremia...... eit a eee ne te I 
Peritonitis. . . De eck 2 
Pneumonia... ers ete I 
Poor Late Results................ (3) (2) (1) 
Pmt Cs254c%. Pi ok heir Ge . 2 I I 
Developed carcinoma........... I 
Recurrence of ulcer............. I 


These tables, representing the treatment accorded to primary ulcerations 
of the stomach and duodenum, do not by any means tell the whole story. 
There is another group of cases representing late results and complications 
of previous ulcer surgery that is very significant. These cases, shown in 
Table V, have been the most difficult to deal with technically and have 
often presented problems of some complexity. They are interesting as 
showing what may, and frequently does happen to the patient upon 
whom some surgeon has previously exercised his best judgment and 
skill. It is the occurrence of these cases that it should be our particular aim 
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TABLE V 


OPERATIONS FOR OTHER THAN PRIMARY ULCER 





























COMPLICATIONS TREATMENT 
Late Cor Recur- H Mar-_ _ Gastro- Obstruc- Gast Take-down Suture 
» emor- 1aStTTO- . Ps 
rence of ginal tion of Polya of Gastro- of Per- 
rhage * ‘ enteros 7 
L t Ulcer a Stoma enterostomy  foration 
Gastro-enterost y (14 cases) 2, 2 79 2 I } 5 1f 2 2 
e of perforation—gastric 
(2 cases) ; ‘sens 2 2 
Suture of perfor ym al 
2 cases) : 2 I I 
I 17 I I I I 
Billroth I (2 cases) I I 2 
a (1 Case 1T 1 





* Two acute perforations. 
t Acute perforation. 


t Anterior, plus entero-enterostomy. 





§ Gastrocolic fistula, peritonitis. 
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to prevent. The cases in this group have come to us from various sources ; 
some from our own services. It is of interest to note that, with the exception 
of one Polya resection that suffered an acute perforation of a gastrojejunal 
ulcer at the end of six months, all the other complications occurred from 
one to 18 years after the original operation. Of the 14 complications follow- 
ing gastro-enterostomy, five occurred more than ten years after the primary 
operation. It is obviously unfair to evaluate the results of any of these gastric 
operations upon the basis of ‘‘five-year cures,” or in fact upon any arbitrary 
time standard. Neither is it fair, since in any series so many cases are lost 
track of in the course of time, to consider all cases as cured who fail to return 
even after several years of follow-up. 

It is, among other things, this difficulty in evaluating late-results that has 
led to such differences of opinion as to the proper choice of operation for 
chronic peptic ulcer. To gain some idea of the scope of this controversy, a 
consideration of Fogelson’s!= exhaustive review of recent literature is recom- 
mended. The comments of authorities on both sides of the question of radical 
surgery as opposed to conservative operations are impressive, but confusing. 
The present contribution, with its small number of cases, cannot hope to add 
much to what has been said and written by so many. Yet the experience that 
these cases represent has been important to us, and has led to a certain view- 
point which may be briefly expressed. 

As to chronic duodenal ulcer, we now feel that once the resources of med- 
ical treatment have been exhausted, without lasting benefit to the patient, he 
should be operated upon. This naturally brings to surgery a group of cases 
suffering from scarred or sclerosing ulcers, ulcers penetrating the head of the 
pancreas, ulcers invading blood vessels (usually in the pancreas), and ulcers 
which have caused duodenal or pyloric stenosis. For such ulcers, especially 
in the younger age group with high gastric acidity, we believe that extirpation 
of the ulcer and removal of the most actively acid-secreting portion of the 
stomach is best. In this, we find ourselves in agreement with Balfour,!* 
who feels that in such cases, where motor and secretory activity are marked, 
the recurrence rate of ulcer is likely to be high. While resection, of the 
Billroth II or Polya type, he finds, may result in subsequent jejunal ulcer, this 
is less likely to occur than in wastro-enterostomy, and recommends, as do 
Ochsner® and Engel’? that such a resection should be performed quite high in 
the stomach. Page and Rankin’ continue to support gastro-enterostomy as 
satisfactorily altering the mechanism and chemistry of the stomach. Snell!® 
claims a 30 to 50 per cent reduction of acidity following this operation. 
Engel'* feels that the effects on neutralization and on pepsin action by this 
means are greatly overrated. Ochsner® believes that the employment of a 
gastro-enterostomy in such actively secreting stomachs, subjecting a susceptible 
part of the intestine to the action of acid chyme, is an unwise procedure, and 
that it favors the development of marginal or jejunal ulcers. 

While we have insufficient data in our own series to indicate the late re- 
sults of our own resections, we have been impressed by the satisfactory early 
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recovery of those patients, and by the fact that the mortality has been low, even 
as compared with gastro-enterostomy (no death in ten cases of resection, 
6 per cent in 148 patients with gastro-enterostomy). The late, unfortunate 
complications of previous gastro-enterostomies seen in this series have no 
doubt influenced us as well, and have led to the feeling that, in this particular 
type of case, resection gives the better hope of ultimate success. The first 
surgical operation performed upon a patient presents the best opportunity for 
securing a lasting good result. The technical difficulties and dangers of sec- 
ondary operations are too great for comfort. 

In the class of patients with very high acidity, we believe that partial resec- 
tions of the stomach have certain advantages over the pyloroplastic or gastro- 
duodenal anastomosis type of operation (Finney, Judd, Horsley, Billroth I). 
There is considerable question, as voiced by Balfour,'* whether these opera- 
tions in the pyloric area adequately control the factors precipitating ulceration. 
They are of distinct value, however, in cases of long standing pyloric narrow- 
ing, where, as in older patients particularly, the acid secreting activity of the 
stomach is appreciably diminished and where prolonged distention of the 
stomach with stenosis and gastritis has produced a certain atrophy of the 
mucosa. They have the distinct advantage, too, in older patients, of being 
primarily safer than the more radical procedures. The same may be said as 
regards the applicability of gastro-enterostomy. We would reserve this opera- 
tion, in duodenal ulcer, for cases of stenosis with subnormal gastric acid values. 
In these, its results have been most satisfactory. 

In the performance of resections for duodenal ulcer, it is ideal to remove 
the ulcerated area at the same time. This, however, owing to marked involve- 
ment of the pancreas or to a somewhat debilitated condition of the patient (as 
in bleeding ulcer, for instance), may not always be expedient, as it may involve 


'? recommends, the ulcer may be left im situ, 


too grave a risk. Then, as Lahey 
though now protected from further chyme irritation, with very good prospect 
of a satisfactory result. Occasionally, recurrence will be seen, but this must 
be weighed against the risk involved in resection for the particular case. In 
the cases of repeated, bleeding duodenal ulcer, it has been our practice not to 
interfere surgically until the hemorrhage has been controlled and the patient 
restored, as far as possible, to good condition. The mortality from primary 
hemorrhage, we believe, is not so great as would be the case were surgery 
employed in the instance of dangerous, apparently uncontrolled, bleeding. 
Even though we are performing more resections than gastro-enterostomies, our 
views on the surgical treatment of chronic duodenal ulcer still agree definitely 
with those of the less radical school. Rankin,* one of the chief proponents of 
conservative stomach surgery, says, as did Peck, that the cases of recurrent 
hemorrhage, of ulcers penetrating the head of the pancreas, and of ulcers 
which are intractable owing to induration, infiltration, and presence of exces- 
sive callous, merit resection. With the method of case selection we now 
employ, and operating as we do, in consequence, on fewer patients, we find 
that such cases as he considers proper subjects for resection far exceed the 
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10 per cent of the whole surgical group which is his estimate of their relative 






occurrence. 
In the field of chronic gastric ulcers, there is, as has been indicated, but 
little question as to the desirability of the extirpation of the lesion. Here, 







the same criteria as to operability are recognized as in the case of the duodenal 






lesion, but always with the question in the surgeon’s mind as to the possibility 






of malignancy. It is this question, particularly, that leads to the more radical 






viewpoint in the handling of these lesions. While the local excision or cautery 






puncture of the smaller ulcer, together with gastro-enterostomy, may serve 






to secure and maintain a cure in many cases, we are inclined to favor resec- 






tion, where the risk is not too great for the patient, for two reasons: First, 






by removing the vulnerable area of the stomach and by altering more pro- 






foundly the stomach chemistry, it makes recurrence of ulceration less likely. 






Second, it distinctly diminishes the probability of advancing malignancy should 






there be any suspicion of cancer. Balfour'’ reports 6 per cent of cancers 






developing after gastro-enterostomy in cases where the ulcer was not suitable 





for removal. It has been amply demonstrated that it is by no means always 






possible to differentiate cancer from ulcer at operation, and even in the lab- 






oratory this distinction sometimes presents difficulties. Again, however, 






the risk to the individual patient must be carefully weighed, and the decision 






















as to type of operation determined primarily on that basis. It will be recalled 
that, in the present small series of gastric ulcers, we had five deaths after 
simple gastro-enterostomy in 17 cases, three deaths in 21 Polyas, and none 
in 15 gastro-enterostomies with local excision, but one of the latter group (not 
included in the table because review of the original sections showed the 
pathology) died later of cancer of the stomach. 

The large ulcers, associated, as they often are, with considerable areas of 
surrounding gastritis and frequently with multiple ulcerations, do not lend 
themselves well to local excisions. Not only are such excisions and sleeve 
resections open to the same objections as is the excision of smaller ulcers, but 
they present, in addition, fully as great technical difficulty and risk as a well- 
planned resection. Moreover, they are likely to leave a deformed and often 
physiologically unsatisfactory stomach. In these large ulcers, therefore, resec- 
tion is preferred where the patient’s condition will permit. On this matter of 
choice of operation, Balfour’* says: ““When partial gastrectomy can be per- 
formed with little more risk than excision and gastro-enterostomy, it can never 
be condemned for gastric ulcer.” Hinton" thinks the operative mortality is 
too high to warrant resection as a protection against cancer. 

In the difficult and complex problems presented by the patient who suffers 
from recurrence of duodenal ulcer, from jejunal or marginal ulcer, or from 
stenosis of the stoma following a lesser type of operation, resection remains 
usually the only recourse. These secondary operations involve considerable 
technical difficulty and are accompanied by a definitely increased hazard. 
While it must be recognized that the mere taking down of a gastro-enteros- 
tomy, or the adding of a fresh one to relieve obstruction is by no means certain 
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to result in permanent benefit, the patient’s individual ability to withstand 
a proposed resection must be taken seriously into account in choosing the 
operation to be performed, and may lead one to choose the lesser alternative. 

The question of the patient’s condition and ability to withstand the opera- 
tion that may be planned for him is of paramount importance. The success of 
these various operative procedures will depend upon the judgment with which 
we apply them, not to the lesion, but to the patient. In this regard, the pro- 
longed period of medical care that precedes operation has proven of great 
help to us in gaining, from the patient’s physician, a clear idea of his physical 
status. The “court” that sits upon his case brings further judgment to bear 
upon this point, and tends to curb any undue individual enthusiasm for some 
particular operative method. But whatever program is laid down for the 
operation must be subject to variation, modification, or abandonment by the 
surgeon if the conditions found at operation warrant. An inflexible attitude 
of adherence to a set plan is never more to be deplored than when applied 
to a problem of gastric surgery. 

A further safeguard for the patient lies in his preparation for the opera- 
tion. It is our plan, when all that can be done for him in the way of elimina- 
tion of foci of infection and rectification of constitutional defects has been ac- 
complished during his medical regimen, to give the patient a rather intensive 
preoperative preparation. Where no contraindication exists, his stomach is 
lavaged once or twice daily for several days to relieve inflammation, restore 
tone, and overcome retention if it exists. During the three or four days 
preceding operation, he is given daily two infusions of 1,000 cc. of glucose, 
5 per cent, in normal saline, to build up a good fluid and glycogen reserve. 
If his blood count is subnormal, he receives one or more transfusions before 
operation. As a regular measure of postoperative care, he receives a trans- 
fusion upon leaving the table, and during the succeeding days, until he takes 
his fluids in adequate quantity by mouth, his water balance is kept up with 
sufficient infusions for the purpose, supplemented by tap water by rectum. 
Once recovered, experience has amply demonstrated the necessity for pro- 
longed, perhaps permanent, observation and control of these patients with re- 
spect to their habits, activity, and diet. 

We are encouraged in the pursuit of the policies and practices above out- 
lined by the early results in the present group of cases. The 14 year period 
covered by this report shows a mortality in Polya and Billroth II resections, 
for all types of primary peptic ulcer, of 9.3 per cent. This compares favorably 
with the 8.5 per cent mortality of gastro-enterostomies during the same period, 
when one considers the 16 per cent of recorded late poor results with gastro- 
enterostomy, as against the 3 per cent of poor results with resection. These 
figures, too, do not take into account the cases of secondary complications 
shown in Table V. 

We are yet far from content with the present status of ulcer therapy. We 
recognize, as Ochsner® enumerates them, the precipitating factors which lead 
to ulcer formation or promote its recurrence; namely, hypersecretion, hyper- 
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acidity, focal infections, reflex pylorospasm, and gastric trauma. In the 
control of these, we have progressed a little way. But the underlying factors, 





the constitutional, predisposing, individual causes of susceptibility to this dis- 





ease still elude us. The search for the true etiology of peptic ulcer must con- 
tinue to be pursued vigorously. Whether we shall find the answer in the field 
of the autonomic nervous system, or of the endocrine glands; in the mani- 








festations of toxicity or of infection, we are, as Adams?‘ points out in review- 





ing the various hypotheses, still in the dark. For the present, we must con- 
tinue to treat the complications of this disease according to our best surgical 







judgment, but when the true key is found, the surgeon may thankfully lay 






down his scalpel and relegate the control of peptic ulcer to the competent 





hands of his medical confreres. 







SUMMARY 







(1) Our experience at the Roosevelt Hospital is recorded to show how we 





have come to consider chronic peptic ulcer as essentially a disease for medical 





treatment, and how we have reached the belief that the surgical treatment 






of ulcer is essentially the treatment of its complications, rather than of the 





disease itself. 
(2) We are treating to-day, by surgical intervention, far fewer cases of 






gastric and duodenal ulcer than was formerly our practice. 






(3) Before being submitted to surgery, all cases must have had the bene- 






fit of a carefully controlled medical management. 






(4) The decision to employ surgery in a given case rests with a “court” 






consisting of physician, surgeon, gastro-enterologist, and roentgenologist. 






(5) The application of these principles has resulted in bringing to surgery 






a relatively larger number of patients in whom the more radical types of opera- 




















tion are required. 

(6) The type of operation to be employed in each case is determined by 
certain guiding principles: 

(a) It must be of such a nature that the particular patient can tolerate 
and survive it. 

(b) It should aim not only at alleviation of symptoms, but should give 
freedom from likelihodd of recurrence or of complications, both 
early and late. 

(c) The ideal procedure having been determined, it should be aban- 
doned or modified if the condition found at operation warrants. 

(7) Careful preoperative preparation of each patient is required. 

(8) Careful postoperative management is essential. The use of transfu- 
sions after stomach operations has become virtually a matter of routine. 

(9) Careful late postoperative management is essential. The factors be- 
lieved to have been involved in the original production of the ulcer must con- 
tinue to be eliminated. For this purpose, a consistent and prolonged follow-up 
is requisite. 
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(10) A comparison of mortality and results encourages us in the continued 
employment of the practices outlined. 

(11) We continue, hopefully, to seek the true etiology of ulcerations of 
the stomach and duodenum in order that our treatment of them may become 
less symptomatic and more rational. 

(12) We believe that future success in the treatment of peptic ulcer lies 
in the direction of its prevention or early control, through a better understand- 
ing of its causes and nature, rather than in that of more brilliant, daring, and 
technically improved surgical attack upon the stomach and duodenum. 
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GASTRO-ENTEROSTOM Y* 


Cart Eacers, M.D. 
New York, N. Y. 


DuRING my early surgical training I was taught that acute ulcers of the 
stomach and duodenum were medical conditions and did not require operation 
unless repeated attempts at cure had failed or complications developed which 
made surgical interference advisable or necessary. 

The next step in my surgical education was the teaching that the simplest 
operation which will relieve the patient’s symptoms, cure the condition, and 
has the lowest mortality, is the operation of choice. As the result of this 
teaching and my own observations I have for a long time been under the 
impression that gastro-enterostomy is a very satisfactory procedure if applied 
in the cases in which it is indicated, and if performed with all the attention to 
detail which it requires. Consequently I have viewed with misgivings the 
campaign against this operation and in favor of routine radical procedures. 

It has become, and is my feeling today that such teaching is not in the best 
interest of the patient. No harm will probably be done in the larger surgical 
centers, because the members of their staffs have sufficient material to make 
their own observations and form their own opinions. But much harm may be 
done by inducing surgeons who infrequently have occasion to perform an 
operation on the stomach to give up a well tried, and on the whole satisfactory, 
operation which carries with it a low mortality, for a radical procedure with 
its resultant higher mortality. 

In order to determine whether my impressions were erroneous I decided 
to examine the value of gastro-enterostomy on the basis of my own material 
as well as that of others. In addition to my personal cases I have, therefore, 
made a study of the more recent literature. 

Gastro-enterostomy was first performed by Wolfler' at Billroth’s Clinic, 
in 1881. The patient was a man with an inoperable cancer of the pyloric end 
of the stomach. Rather than close the abdomen without attempting to give 
relief, Wolffler decided to make a new opening between the anterior wall of 
the stomach and a loop of jejunum, and called the operation “‘gastro-enteros- 
tomie.” The patient recovered from the operation. Soon thereafter his chief, 
Prof. Theodor Billroth, performed the same operation on a similar case. This 
patient succumbed as the result of persistent vomiting. An autopsy showed 
that spur-formation, due to prolapse of the intestinal wall opposite the stoma, 
had divided it into two openings, the larger one communicating with the 
proximal, and only a very small one with the descending loop. Stomach con- 
tents would thus regurgitate easily into the ascending loop and distend it until 


* Read before the New York Surgical Society, March 9, 1938. Submitted for publica- 
tion February 23, 1938. 
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the pressure projected it back into the stomach, while almost none passed into 
the lower intestine. The dangers of anterior gastro-enterostomy by a vicious 
circle were, therefore, recognized early. During the following years the prin- 
ciples of the operation were applied to nonmalignant pyloric obstructions, 
notably by Rydigier,? who, in 1884, operated upon an emaciated boy, age 20, 
with an obstruction due to a stenosing ulcer, and obtained a successful result. 

In order to try to avoid the difficulties of a vicious circle so frequently 
following a long loop anterior gastro-enterostomy von Hacker*® conceived the 
idea of performing a retrocolic, posterior gastro-enterostomy. With slight 
modifications or additions this has remained the operation of choice in those 
cases in which no technical obstacles to its performance are encountered. 

It is apparent that the operation was conceived as a side-tracking procedure 
for the relief of pyloric obstruction, whether malignant or benign. The results 
of the operation in this type of case were so very gratifying, that the thought 
suggested itself to apply the same principle to ulcers not associated with 
mechanical obstruction. It was hoped that by putting the ulcer at rest by an 
exclusion operation, healing might result. The unexpectedly good results 
which followed this procedure led to investigations as to the cause of the 
beneficial effect. 

Its action in mechanical obstruction is easy to understand, because there 
it acts actually as a side-tracking operation and brings relief by drainage. Its 
action in ulcer cases without obstruction is not so easily explained. If a certain 
amount of pylorospasm is present as the result of hyperacidity and irritation 
from a near or more distant ulcer the same explanation may suffice. How- 
ever, if there is no obstruction at all the pylorus remains patent after gastro- 
enterostomy and food may, and often does, leave the stomach by the two open- 
ings. The opinion then gained ground that the influx of duodenal contents 
through the new stoma alkalinizes the stomach contents and, thereby, induces 
a beneficial healing action on the ulcer. However, this question still remains 
a controversial one. Nevertheless, it is true that ulcer patients have been 
relieved by the operation in a high percentage of cases and one has to assume 
that the altered physiology of the stomach in some way exerts a beneficial 
influence. It is readily conceded that there are a certain percentage of ulcer 
patients who are not relieved or cured by gastro-enterostomy, or in whom a 
new group of symptoms due to secondary ulcer formation at or near the stoma 
is initiated. These two reasons, failure to cure the ulcer and an alleged high 
frequency of secondary gastrojejunal or jejunal ulcers, have led some surgeons 
to the conclusion that radical surgery, meaning by that partial or subtotal 
resection of the stomach, is indicated for the cure of both duodenal and gastric 
ulcers. Advocates of radical surgery as a routine procedure claim an incidence 
of 10 to 20, and even more, per cent of jejunal ulcers following simple gastro- 
enterostomy. This is at variance with the experience of most surgeons, and 
most of the large clinics of the country, which report only 3 to 4 per cent of 
such ulcers. 

Nevertheless, the campaign in favor of radical surgery has succeeded in 
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discrediting gastro-enterostomy to such an extent that many surgeons are 
disinclined to advocate it. 

It is, therefore, timely to determine whether it is justified to abandon an 
operation which, through the years, has given such satisfactory results, for a 
more radical procedure with its attendant higher mortality, and a doubtful 
guarantee that it will not be followed by the very sequelae for the avoidance 
of which it was instituted. 

We may quickly pass over the question of gastro-enterostomy for car- 
cinoma of the stomach. It is at most a palliative measure, and is used only in 
those patients in whom a radical operation cannot be performed because of 
technical difficulties or because the general condition of the patient does not 
permit. In such individuals the mortality is, therefore, expected to be high. 
When technically possible to be performed without undue tension on the 
suture lines, the results are good, and usually insures the patient relief of 
symptoms and several months of comfortable life. 

The real interest in the operation of gastro-enterostomy centers about its 
use in cases of gastric and duodenal ulcer, as well as in the complications or 
sequelae of these conditions, namely, hemorrhage, local perforation and scar 
contracture with consequent pyloric obstruction. 

All surgeons agree that the problems connected with the surgical treat- 
ment of gastric ulcer differ considerably from those associated with duodenal 
ulcer, and that they should, therefore, be considered separately. 

In duodenal ulcer a side-tracking operation by gastro-enterostomy is possi- 
ble and the ulcer may be put completely at rest, whereas, in gastric cases this 
is usually not the case. Only in those ulcers situated near the pylorus and 
producing some degree of spasm or stenosis may one reasonably expect such 
a result. Cautery destruction or excision of ulcers has not been as successful 
as was hoped for. There is in addition a tendency to cancerous degeneration 
of gastric ulcers variously estimated at from 10 to 20 per cent. This, coupled 
with the general experience that conservative treatment in gastric ulcer is less 
satisfactory than in duodenal ulcer, has induced most surgeons to advocate, 
and perform, partial gastrectomy in those cases which have not responded to 
medical treatment. 

We fully agree with this viewsand have for years performed this operation 
as a method of choice. The fact that the duodenum is not involved, and per- 
mits safe closure of the stump, usually makes it less dangerous than a resec- 
tion for duodenal ulcer. Unless the ulcer has perforated and is extensively 
adherent to the pancreas, there is no unusual risk connected with the operation 
in a patient in fair general condition. 

While conceding that resection is the treatment of choice, gastro-enteros- 
tomy, nevertheless, has a definite, though limited, place in the treatment of 
gastric ulcer. This is particularly true of the large hypertrophic ulcers of the 
pylorus and prepyloric region, which not infrequently simulate inoperable 
carcinoma. It is also of value in ulcers near the pyloric end with inflammatory 
reaction and extensive adhesions, and in some of the ulcers situated high on 
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the lesser curvature. Here they are inaccessible, and attempt at removal by 
resection dangerous. Closure so high up is difficult and fatal leakage may 
result. Relief of symptoms or cure may be obtained after gastro-enterostomy, 
and is best explained by subsidence of pylorospasm with better drainage, as 
well as by alkalinization of the stomach contents. 

The question of the surgical treatment of duodenal ulcer is the one we are 
chiefly interested in at this time because it is this group in which we are asked 
by the advocates of routine radical operation to substitute gastric resection for 
gastro-enterostomy. 

The original communications on this subject by Haberer,* and other 
German authors, as well as those by its American advocates, stress failure 
to cure duodenal ulcer by gastro-enterostomy, as well as the frequency 
of postoperative marginal or jejunal ulcers as reasons for abandoning gastro- 
enterostomy and substituting therefore partial or subtotal gastrectomy. <A. A. 
Berg” bases his plan of treatment on the necessity of removing the three factors 
which he holds responsible for the formation and development of an ulcer; 
namely, chronic specific gastritis, the presence of free hydrochloric acid in the 
stomach, and the presence of a secondary infection in the stomach or duo- 
denum. The procedure that will most nearly accomplish this is partial or 
subtotal gastrectomy. On the basis of a large material he builds up a very 
good case in favor of early radical surgery, and describes an operative pro- 
cedure which, in his hands, has been followed by a very low operative mor- 
tality and excellent late results. 

Lewisohn,® in an analysis of 68 cases of gastro-enterostomy with or with- 
out pyloric occlusion, found a perfect result was obtained in 47 per cent, a fair 
result in 19 per cent, and the remaining 34 per cent had gastrojejunal ulcera- 
tion, He explains this unusually high incidence on the basis of careful per- 
sonal reexamination of the patients, and evidently believes other surgeons 
would find a similarly high incidence if they followed their cases more care- 
fully. He rejects the possibility of faulty technic as a factor, but definitely 
holds persistent hyperacidity in the gastro-enterostomy cases responsible for 
the continuation or aggravation of symptoms. It is his firm belief that the 
important factor in the prevention of subsequent gastrojejunal ulcers is 
anacidity, not the technic of the operation, and that such an anacidity is best 
obtained by subtotal gastrectomy. Several other surgeons share this view and 
are advocating radical procedures as a routine, while another group are per- 
forming resections on carefully selected cases only. There is a great deal of 
experimental evidence to support the attitude of these surgeons, though many 
reports contradict one another and leave one in somewhat of a state of 
confusion. 

Recent observations by DeBakey‘ on dogs upon which a von Eisels- 
berg exclusion was performed, in conjunction with an anterior gastro-enteros- 
tomy, showed 50 per cent jejunal ulcers after operation. The ulcer always 
appeared in the efferent loop where the acid neutralizing power of the duodenal 
contents had been largely lost. He concludes that the jejunal mucosa is func- 
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tionally unable to receive acid gastric chyme and that inadequate neutralizing 
power of the duodenal secretion apparently plays an important role in ulcer 
production. In order to prove the protective value of the various components, 
he diverted the pancreatic juice from the duodenal contents, so that the only 
protective agents remaining were bile and succus entericus. After such a 
procedure ulcers developed in 70 per cent of cases. If he also diverted the bile, 
ulcer developed in 90 per cent of cases, and not only in the efferent loop but 
also at the anastomotic line and opposite the stoma in the jejunum. He holds 
bile to be the most significant protective factor. The author further stresses 
the importance of foreign body such as suture material as a possible cause of 
ulcer and quotes a number of authors in support of this view. However, he 
also cites several cases in which suture material was found at the stoma with- 
out ulcer formation. 

In a more recent paper on the physiology of peptic ulcer, DeBakey empha- 
sizes the fact that no single factor can be held responsible for peptic ulceration 
in general, which is a viewpoint held by most thoughtful observers. 

Against these views of the proponents of routine radical surgery there are 
any number of articles based upon clinical observation citing excellent results 
following gastro-enterostomy. There are also numerous laboratory studies 
which show the beneficial effects of the operation upon the acidity of the 
stomach. 

Heuer,® in a recent paper on the choice of operations in the treatment of 
peptic ulcer, mentions three methods of operative procedure for duodenal 
ulcer: Local excision of the ulcer combined with some form of pyloroplasty; a 
simple gastro-enterostomy ; and pylorectomy or partial gastric resection. Each 
type is indicated in certain cases. He collected 1,559 gastro-enterostomies for 
duodenal ulcer from the recent literature, which showed a general mortality 
of 6.8 per cent. The late results showed 85 to 92 per cent satisfactory relief 
from symptoms in American clinics. Gastrojejunal ulcer as a late complica- 
tion was found in about 3 per cent of cases in the experience of 17 authors 
from various countries. A study of the results of eight authors showed 
jejunal ulcer following partial gastrectomy in 1.9 per cent of cases. 

Judd and Hazeltine,® after a comprehensive review of a large series of 
excisions for duodenal ulcer, cite two reasons why the operation of excision 
of ulcer of the duodenum has not gained rapidly in popularity: (1) That the 
results of gastro-enterostomy when performed for this condition have usually 
been satisfactory ; and (2) unless the first portion of the duodenum is free and 
mobile, excision of the ulcer may be very difficult. Unless it is possible to 
excise the ulcer with less risk and better results than attend gastro-enteros- 
tomy, there is no occasion for this operation. They conclude that gastro- 
enterostomy will probably remain the popular operation for duodenal ulcer. 
It is satisfactory in all cases except in those in which secondary ulcers develop, 
hemorrhage occurs, or bleeding may continue. 

St. John,!® in a comparison of follow-up statistics between 119 cases of 
gastro-enterostomy and 76 cases of partial gastrectomy, reports a mortality of 
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15.1 per cent in the former and 19.6 per cent in the latter. Of the gastro- 
enterostomy cases there were 92.8 per cent symptom free or improved, and 
of the gastrectomy cases, 96.8 per cent were symptom free or improved. The 
unusually high postoperative mortality is due to pulmonary complications. 
The author reports marginal ulcer in 6.9 per cent of the gastro-enterostomies, 
and in 3.6 per cent of the resections. 

salfour'! presents a very complete analysis of 500 cases of gastro- 
enterostomy for duodenal ulcer which had been observed after a minimum of 
five years after operation. The operation was performed in most instances in 
chronic cases. Eighty-seven per cent obtained relief, which they had been 
unable to obtain by any other means, and in 69 per cent it was so complete 
that the patient was not conscious of having a stomach. The operative mor- 
tality was 1.8 per cent. In no case did perforation of the duodenal ulcer occur 
after gastro-enterostomy had been performed, which makes him feel that this 
operation, apparently, affords absolute protection against this serious com- 
plication. Likewise in none of the cases of this series did obstruction of the 
pylorus develop subsequent to operation. However, it seemed more difficult 
to secure permanent protection against hemorrhage, for 45 of the 500 patients, 
or 9 per cent, had one or more hemorrhages, but only one died as the result of 
it. The protection afforded by gastro-enterostomy against the formation of a 
secondary chronic ulcer is approximately 96 per cent, for in only 3.26 per cent, 
gastrojejunal or jejunal ulcer occurred in a period of ten years or more after 
operation. 

alfour also studied 100 cases of gastro-enterostomy performed for gastric 
ulcer. Although he believes in removing the lesion if reasonably possible, he 
is convinced that gastro-enterostomy alone is the operation of choice in those 
eases in which the size of the lesion, its situation, or the age or condition of 
the patient makes its removal a difficult or hazardous procedure. The opera- 
tive mortality in this group was 3 per cent. Seventy-nine per cent of the 
patients, five years or more after operation, were relieved, with complete 
relief being obtained in 60 per cent. No gastrojejunal or jejunal ulcer 
developed. 

He feels that gastro-enterostomy has its greatest application in cases of 
chronic duodenal ulcer in which there is impairment of motor function and in 
which the acid values are not unusually high. Since impaired motor function 
usually occurs late in the development of duodenal ulcer, it is in the most 
chronic cases that gastro-enterostomy is so effective. In a more recent paper 
on peptic ulcer and its surgical treatment by conservative measures, Balfour 
repeats that he believes gastro-enterostomy to be the most useful of the differ- 
ent procedures which may be employed. He states that if the operation could 
be confined to the more chronic cases there would be no criticism of it, but 
the very fact that it did bring about such spectacular results in this group led 
to its employment in cases in which there was no impairment of motor function 
and in cases in which symptoms were of short duration. It is probably for 
this reason that so much criticism of the operation has arisen, because it is in 
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this group that disappointing results are most likely to occur. He further 
states that when the indications for gastro-enterostomy are understood and 
carefully observed, the results are strikingly similar. Between 80 and go per 
cent of patients have obtained satisfactory results following gastro-enterostomy, 
and there have been only 3 to 4 per cent with subsequent jejunal ulcer 
formation. 

Walters!” disposes of the arguments in favor of routine radical surgery, 
particularly with regard to the frequency of gastrojejunal ulcers following 
gastro-enterostomy, by stating that he has rarely seen them, not more fre- 
quently than after gastric resection; and again, relative to the statement that 
associated gastritis is a cause of duodenal ulcer, as well as of recurrence of 
symptoms after gastro-enterostomy, by stating that gastritis has rarely been 
found in the specimens removed by them. 

He also quotes from a collective investigation by the British Medical 
Association, in 1928, into the after-history of gastro-enterostomy cases oper- 
ated upon during 1920 to 1924. According to this report gastrojejunal ulcer 
occurred in 2.8 per cent of 744 cases in which gastro-enterostomy was per- 
formed for duodenal ulcer. The postoperative mortality was 5 per cent. 
The results of the operation were satisfactory in about go per cent of the cases. 

His paper further deals with the question of tissue resistance and tissue 
susceptibility, particularly to hydrochloric acid, and makes a comparison be- 
tween the relative achlorhydria obtained in groups of cases treated surgically 
by different methods. He concludes that tissue resistance and tissue sus- 
ceptibility to hydrochloric acid, and their measurement, are the factors upon 
which successful treatment of duodenal ulcer depends regardless of the surgical 
procedure employed, for, if tissue resistance to hydrochloric acid is satisfactory, 
ulceration will not recur, whereas, when tissues are susceptible to the hydro- 
chloric acid of the gastric secretion, ulcer may recur, if free hydrochloric acid 
persists in sufficient degree, regardless of the surgical procedure employed. 
In his opinion gastric resection has a place in the treatment of certain of the 
hemorrhagic duodenal ulcers as well as in the treatment of recurring duodenal 
ulcer and of gastrojejunal ulceration; it is also applicable in the treatment of 
patients whose tissue has lowered resistance to the hydrochloric acid in 
gastric secretion. 

In 1924, Charles H. Peck! discussed the status of the surgical treatment 
of chronic duodenal and gastric ulcer at that time, and strongly favored 
gastro-enterostomy. He contended that it served its purpose as well in those 
patients without obstruction as those with it. In a total of 196 cases of chronic 
duodenal ulcer there was a mortality of 8 per cent, and a favorable result, 
which he considered to mean a lasting clinical cure, in from 80 to 9o per cent. 
Only one case came to secondary operation for gastrojejunal ulcer, and an- 
other for a rigid, painful stoma, while in two other cases there were symptoms 
suggestive of secondary ulceration, but which were not definitely proved. 
Peck stressed the word “chronic” in dealing with the subject of the surgical 
90 
































Volume 108 
Number 1 


GASTRO-ENTEROSTOMY 


treatment of ulcer, and he was a firm believer in adequate medical treatment 
before advising operation. 

In 1933, Klein, Aschner and Crohn'* published a report of a study in the 
pre- and postoperative gastric secretion in 108 cases in which a subtotal 
gastrectomy had been performed on the service of Dr. A. A. Berg at Mt. 
Sinai Hospital (Table |). 

TABLE | 
DEGREE OF PRE- AND POSTOPERATIVE ACIDITY (Klein, Aschner and Crohn") 


Preoperative Acidity 


Number of Cases Degree of Acidity Percentage 
38 gastric ulcer cases Normal or subnormal 50 
Hyperacidity 50 
210 duodenal ulcer cases Normal or subnormal 10 
Hyperacidity go 


Postoperative Acidity (early) 


Number of Cases Degree of Acidity Percentage 
35 gastric ulcer case Promptly became anacid 77 
Were normal or subnormal 14 
Remained hyperacid 9 
197 duodenal ulcer cases Showed anacidity 38 
Were normal or subnormal 48 
Remained hyperacid 14 


In the 108 cases cited above, with adequate follow-up Rehfuss tests over 
periods of one to eight years, 56 per cent either remained anacid or became 
anacid while under observation. In one of the gastric ulcer cases which 
became anacid, recurrence developed, while there were nine jejunal ulcers in 
the group of duodenal ulcer cases which had not become anacid after gastric 
resection. 

Such a finding materially weakens the argument in favor of subtotal 
gastrectomy, for, though it is definitely shown that anacidity follows resection 
in a large percentage of duodenal ulcers, the occurrence of jejunal ulcer in 
those cases in which free hydrochloric acid persists is higher than has been 
reported from most clinics following gastro-enterostomy. 

Our own experience with primary gastro-enterostomy has been gained 
from 84 cases. In 12 of these the operation was performed for inoperable 
carcinoma. They may, therefore, be eliminated from our discussion, leaving 
72 cases for consideration. Of these 72 cases, three were not originally oper- 
ated upon by me, but came under my care for some complication, one with a 
gastrojejunocolic fistula, and two with symptoms of recurrence. In one of 
these, twisting of the intestine with adhesions at the site of anastomosis was 
found, in the other, a ventral hernia, but a normal gastro-enterostomy. Both 
of these were relieved. There were three cases in the group which had had a 
previous conservative operation for ulcer: one a closure for perforation, one a 
pyloroplasty and the third excision of an ulcer. All three had recurrent symp- 
toms with stenosis and were relieved by gastro-enterostomy (Table II). 
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TABLE II 
ANALYSIS OF INDICATIONS FOR WHICH GASTRO-ENTEROSTOMY 
WAS PERFORMED IN 72 CASES 


Number 

Indications of Cases 
CHIE Y ANCE SYIMDIOMGS 55k oe ec tees 39 
Chiefly symptoms of obstruction.................. 17 
Combined symptoms of ulcer and obstruction....... 16 
SE ees ee eee ree 72 


Well over half the patients were over 40 years of age (Table III). 
TABLE III 
AGE INCIDENCE 
20-30 Years 30-40 Years 40-50 Years 50-60 Years 60-70 Years 
18 13 II 23 7 

Complications were quite numerous. Those connected with the respiratory 
system were not serious and none ended fatally. One developed a lung 
abscess, apparently due to aspiration, and was operated upon subsequently, 
successfully. In two patients a cardiac infarct was diagnosed. There were 
two patients with suppurative parotitis, one of whom had to be operated upon. 

The complications connected directly with the operation consisted of 
hemorrhage, vicious circle, and evisceration. In the first patient upon whom 
I performed a gastro-enterostomy, I gained experience with all three of these 
complications. Immediately after operation he began to vomit blood, re- 
peatedly and in large quantity. Bleeding was controlled by gastric lavage with 
hot saline and instillation of dilute adrenalin solution. As the result of vomit- 
ing and straining he broke open his abdominal wall, which required secondary 
suture. Then he developed symptoms of vicious circle which became so severe 
as to necessitate reoperation. An entero-enterostomy was performed. He 
has since been entirely free from gastric symptoms. This is the only patient 
in whom I ever performed a pyloric exclusion at the same time as the gastro- 
enterostomy. Whether that had anything to do with the complications I do 
not know, but it made such an impression on me then, that I have never 
employed the procedure since. . 

There were two other patients with severe postoperative hemorrhage, one 
of which ended fatally, apparently due to bleeding from the ulcer. She never 
vomited blood, but simply became progressively more anemic without any 
symptoms and expired on the sixth day. There was no autopsy. The third 
case was a young man, age 29, who within 12 hours after operation vomited 
large quantities of blood. The bleeding threatened to end fatally, but was 
controlled by suture ligature of the bleeding points at the anastomosis. 

Except in the case cited above, vicious circle did not develop in any patient. 
There have at times been lesser disturbances suggestive of it, but they have 
always adjusted themselves. 

Evisceration complicated the convalescence in two cases. We are under 
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the impression that people with a wide epigastric angle and a rigid costal arch 
have unusual strain put on midline or lateral incisions, and in such cases have 
frequently employed a transverse incision about two fingers above the umbili- 
cus, from the outer border of one rectus to that of the opposite one. It seems 
to guard against evisceration. 

We have never encountered a definitely diagnosed gastrojejunal or jejunal 
ulcer in any of the gastro-enterostomies performed by ourselves, but have had 
two cases in which a suspicion of the presence of one existed. One cleared up 
entirely and died some 12 years later of carcinoma of the stomach. The other 
had secondary ulcer symptoms with bleeding and was diagnosed as probable 
marginal ulcer on roentgenologic examination. He is well at present. We 
have, however, had considerable experience with one case of secondary ulcera- 
tion. The patient was admitted with the diagnosis of gastrojejunocolic fistula. 
His gastro-enterostomy had been performed at another institution ten years 
previously, at the age of 23, on a presumptive diagnosis of ulcer, based upon 
a history of stomach upsets since childhood and one attack of vomiting, which 
contained blood, without any test meal or roentgenologic examination being 
made. After correction of his gastrojejunocolic fistula the patient was reason- 
ably well for six years, until he developed symptoms of ulcer with obstruction 
at the pylorus, which later perforated against the anterior abdominal wall and 
formed a large mass there. This was liberated and the perforation closed 
transversely. There have been no serious stomach symptoms since, but, dur- 
ing 1937, he was admitted with intestinal obstruction which was found to be 
due to carcinoma of the ascending colon and required resection. 

Three of the 72 cases, or 4.1 per cent, died as the result of the operation. 
One was due to acute gastric dilatation with cardiac failure, apparently not 
recognized in time; the second case died of hemorrhage, probably from the 
ulcer; and the third died of a peculiar dilatation of the cecum, with necrotic 
ulcers and multiple perforations of its anterior wall. No adequate explanation 
for this condition has been found. It probably had no relation to the opera- 
tion or to the lesion for which it was performed. 

Most of the patients have been followed since their operation. Some of 
those of the younger age group, under 30 years, were operated upon many 
years ago. They have been difficult to follow and several have disappeared 
from observation. One of them, a patient with what was diagnosed as ulcer 
of the third portion of the duodenum, recovered completely after gastro- 
enterostomy, but died within two years of a cancer of the rectum. There has 
been a suspicion that the duodenal lesion may have been carcinoma. Another 
of these patients died 12 years after gastro-enterostomy of exophthalmic 
goiter. An autopsy showed a perfect stoma. All patients were discharged as 
cured or improved after operation, and remained so for the period of observa- 
tion. None have returned to us for subsequent treatment but that of course 
does not mean that all have remained well. Several were of that nervous 
temperament so often encountered in young patients with ulcer symptoms and 
it is possible that they have subsequently developed further trouble. 
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Of the older age groups several have died of intercurrent disease. All 
others have remained well except the few who developed recurrent symptoms 
and are mentioned under complications. A few had symptoms of indigestion 
or nervousness from time to time but not enough evidence of a lesion on 
examination to warrant the diagnosis of recurrent ulceration. We are under 
the impression that there has been restitution to health in at least 90 per cent 
of the patients. The results with gastro-enterostomy performed on ward 
cases at the Lenox Hill Hospital have been similar. However, the follow-up 
on these cases is not sufficiently accurate to warrant their inclusion in this 
report. 

Discussion.—A study of the material submitted in this paper in favor of 
routine partial or subtotal gastrectomy for duodenal ulcer, as well as a consid- 
eration of recent literature not quoted here, and the comparison of these with 
the abstracts of papers in favor of conservative surgery as well as with the 
reports of our own cases make us feel that there must be some explanation 
for these strikingly different results and opinions. 

Surgeons in favor of partial or subtotal gastrectomy have reached their 
conclusion on the basis of certain observations which in short are: Failure 
of gastro-enterostomy to cure in a large percentage of cases; failure to prevent 
recurrences ; and failure to prevent secondary gastrojejunal or jejunal ulcers. 
Those who do not favor this radical procedure, or rather who see no necessity 
for adopting it as a routine for the usual uncomplicated case, base their opinion 
on the generally good results which follow gastro-enterostomy, and on the 
fact that they do not frequently see recurrences or gastrojejunal or jejunal 
ulcers. 

There must be some explanation for this difference of opinion and par- 
ticularly difference of recorded observations. All authors may not be think- 
ing and speaking of the same kind of a case. Some may include a large 
number of acute ulcers in patients of the younger age groups in whom the 
results may be quite different from those in the more chronic cases with some 
disturbance of motor function and perhaps lower acidity values. Whether 
adequate preliminary medical treatment has been a factor or not may play 
a role. Then there is the question of the race of the individual, his general 
environment, his temperament and his diet which may all have an im- 
portant bearing on the behaviour of an ulcer. Taking the extremes of 
reported gastrojejunal and jejunal ulcers, for instance, varying from the 
low of 3 to 5 per cent, and comparing them with the high of 34 per cent, re- 
ported by Lewisohn,® makes one wonder. Are the proponents of conservative 


surgery less keen observers or are they dealing with a different type of case? 

In this connection it may be of interest to call attention to a recent article 
by Schittenhelm! which deals with the geomedical variation of types of lesions, 
and by the part played by racial factors in these differences. It is known that 


disease processes are vitally influenced by climate, living conditions, food, 
general environment, efc., in the same way that infections are. 
It certainly gives one food for thought when one reads that some clinics 
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are advocating radical stomach surgery, partly on the basis of the frequency 
of gastritis in association with ulcer. This is notably true of some German 
clinics, and the same observation has been made here. The Mayo Clinic 
investigated this question by sending a commission to Europe and bringing a 
European investigator over here, in order to study the material at their clinic. 
It was definitely shown that there is a decided difference in the lesions, and 
that associated gastritis is infrequently found at the Mayo Clinic, and can, 
therefore, not be advanced as an argument in favor of radical surgery. 

It seems evident that the selection of cases for operation must have a very 
important bearing on the results. It must make a big difference whether one 
includes in the study very young people who had a gastro-enterostomy per- 
formed for indigestion, hyperacidity, and a suspected early ulcer which some- 
times cannot be demonstrated on the operating table, and compares them 
with the more chronic cases in an older age group, who have a definitely 
diagnosed and demonstrable ulcer. I have seen operations performed for 
suspected duodenal ulcer and at the operation no definite lesion could be found. 
After careful but fruitless search it was decided to do a gastro-enterostomy 
anyway, in the hope that it would cure the symptoms. There is no doubt 
that some years ago, and especially at some clinics, gastro-enterostomy was 
performed without proper indications, sometimes on the presumptive diagnosis 
of duodenal ulcer. I believe that this is the cause for many of the poor results 
or late complications which are now advanced as an argument in favor of 
more radical surgery. 

I am afraid that some surgeons are now making the mistake of advocating 
unnecessarily radical operations for lesions which are amenable to more con- 
servative operative procedures. Their enthusiasm sometimes carries them 
to a point which in the eyes of more conservative surgeons is not justified. I 
have seen two resections performed for suspected duodenal ulcer, one here 
and one abroad, which showed no pathology when the specimen was examined. 

My personal feeling is that no patient with symptoms of duodenal ulcer 
should be subjected to operation unless he has a definitely diagnosed lesion 
and unless adequate medical treatment has been tried, preferably repeatedly. 
I do not believe that the diagnosis of duodenal ulcer per se calls for surgery. 
Very young people especially, with so-called nervous indigestion, hyperacidity, 
and that entire group of symptoms which so frequently leads to the clinical 
diagnosis or at least suspicion of ulcer, should not be subjected to operation. 
Their symptoms are usually of a functional nature and require medical atten- 
tion. I fully share the views expressed by Peck as well as by Balfour and 
others, that it is the chronic duodenal ulcer case, the one which has resisted 
medical treatment and which seems to have no further hope of relief from 
such treatment, which requires surgery. As shown in the cases reported, 
many of them have some degree of obstruction associated with the ulcer, either 
due to spasm, periduodenal inflammation or scar contracture. It is this class 
of case which furnishes such excellent results after gastro-enterostomy. 

To subject such a patient with an uncomplicated duodenal ulcer to a sub- 
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total gastrectomy seems wrong to me. It appears unsurgical to sacrifice half 
or more of a normal stomach in order to remove a small ulcer of the duodenum 
which anatomically and physiologically is separated from it. 

Even admitting that jejunal ulcer may follow gastro-enterostomy more 
frequently than is reported from the large American clinics, should there then 
not be instituted a medical regimen after gastro-enterostomy to prevent them? 
It is claimed that it is the acid gastric chyme which, acting on an improperly 
protected mucous membrane of the duodenum and jejunum, produces ulcer. 
It is further claimed that removal of the acid bearing area of the stomach will 
produce anacidity and thereby prevent jejunal ulceration. Laboratory exami- 
nations made since these claims were first advanced have shown that, though 
anacidity is produced in a large number of cases, hyperacidity may persist 
after a subtotal gastrectomy and jejunal ulcer develop just the same. This 
would seem to point to the advisability of abandoning partial gastrectomy as a 
routine procedure for the cure of uncomplicated duodenal ulcer, and to con- 
tinue to employ gastro-enterostomy. 

For complicated cases of duodenal ulcer, especially those with massive 
hemorrhages, or with excessive and persistent pain which resists medical treat- 
ment, or for recurrent symptoms after a conservative operation, radical resec- 
tion may be indicated, and may be the safest way to restore a patient to health. 
With the advances which have been made in gastric surgery, and with the 
modern pre- and postoperative care, resection has become a well standardized 
procedure, which in the hands of any well trained surgeon yields uniformly 
good results with a reasonably low mortality. 

Technic of Gastro-Enterostomy—In planning the operation it should 
always be with the mental reservation that some other procedure may have to 
be undertaken in order to meet the conditions found. The aim of the opera- 
tion is to cure the disease and to avoid complications if possible. To keep 


patients in bed for a few days prior to operation is valuable in order to accli- 
mate them and to be sure that the respiratory, circulatory and excretory sys- 
tems are in order. The time may be utilized for the administration of fluids 
and possibly a transfusion, as well as for daily gastric lavage in those patients 


having obstruction. 

With mouth hygiene and modern anesthesia, intrapulmonary complica- 
tions should be uncommon. 

The incision is planned to obtain good access, and to assure a firm, strong 
abdominal wall. Usually an epigastric incision, just to the left of the median 
line, answers the purpose, but in patients with a wide epigastric angle and a 
rigid costal arch, a transverse incision from the outer border of one rectus 
muscle to that of the other is of value. It permits good exposure, assures a 
firm abdominal wall without undue strain, and thereby protects against 
evisceration. 

In the operation itself certain technical points are to be observed to guard 
against hemorrhage, vicious circle and possibly secondary ulceration. One 
should choose the most dependent part of the stomach, while it lies at rest, 
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for the anastomosis. By turning the omentum and the transverse colon up- 
ward, a place in the transverse mesocolon which lies directly opposite this 
dependent part of the stomach, and to the left of the colica media, is chosen for 
the opening. The loop of jejunum close to the duodenojejunal junction is 
now picked up the way it lies at rest. The most important thing is not to 
twist it, but to have it lie naturally. This will avoid angulation and possible 
subsequent stagnation in the loop. If the conception of the cause of jejunal 
ulcer is correct, namely, that it is due to the acid gastric chyme striking the 
jejunal mucosa which is unable to protect itself against it, then any stagnation 
opposite the stoma may favor such a development. Maintaining a free flow of 
duodenal secretions in the loop will tend to neutralize whatever hyperacid 
gastric content has been ejected into the jejunum. 

The next most important point is to place the sutures properly. The 
outer row is for approximation of the serosa, and beyond stating that it should 
be snug there is no special attention required. The inner suture line, how- 
ever, is important, in that it has to be sufficiently closely approximated to stop 
bleeding points and to prevent gastric juice from penetrating. For this same 
reason none of the mucosa should be trimmed, as is occasionally done. It is 
all needed to protect and cover the cut edges of the intestinal wall. A simple 
continuous whip-over stitch serves the purpose best. The new stoma is now 
fastened into the opening in the transverse mesocolon with the aid of inter- 
rupted silk sutures which attach the edges to the wall of the stomach, best 
just above the stoma. 

I believe it to be unimportant what suture material is used or whether one 
uses clamps. Formerly we used silk for inner and outer suture, but during 
the last several years silk for the outer and chromic catgut No. o for the inner 
suture line. We use the Roosevelt clamp in all suitable cases, but occasionally 
perform an anastomosis without clamps. 


CONCLUSIONS 
Gastro-enterostomy is indicated: 


(1) In cancer of the pyloric end of the stomach in which radical operation 
is impossible on account of extensive local involvement metastases, or poor 
general condition. If successful, it relieves symptoms and prolongs life for 
a while. 

(2) In all benign obstructions of the pylorus due to extensive adhesions, 
scar contracture from ulcer, stenosis following operations for perforation, 
or after unsuccessful pyloroplasties. 

(3) In pyloric and duodenal ulcer after repeated attempts at medical cure 
have been unsuccessful. 

(4) In gastric ulcers near the pylorus associated with extensive adhesions 
or stenosis, in which a side-tracking procedure is considered to be of value. 

(5) In some gastric ulcers situated so high, or so adherent, that their 
removal carries with it a serious threat to life. 
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Gastrectomy is indicated : 


(1) In all cancers, if technically possible. 
(2) In gastric ulcers: 

(a) As a primary operation because conservative procedures are 
rarely successful and because of a tendency to cancerous de- 
generation. 

(b) As a secondary operation where a previous conservative opera- 
tion has failed or where gastrojejunal or jejunal ulceration 


has developed. 


(3) In duodenal ulcers: 
(a) When repeated hemorrhages, especially massive hemorrhages, 


have not been controlled. 
(b) After failure of conservative operations. 
(c) For intractable pain. 
(d) Possibly for gastrojejunal or jejunal ulcer. 
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DISCUSSION OF THE PAPERS OF DOCTORS CUTLER AND EGGERS 


Discussion.—Dr. CoNsTANTINE J. MacGutre, Jr. (New York) had 
recently collected the statistics on the surgery of peptic ulcer from the First 
Surgical Division of Bellevue Hospital. Before reporting these, however, he 
emphasized that in almost all cases the guide had been the principles em- 
phasized by Doctor Cutler in his presentation; namely, that surgery of peptic 
ulcer is the surgery of its complications plus impracticability. In confining 
surgery to such cases one necessarily has a higher mortality, particularly 
when the patients come to the service physically and economically at the 
end of their resources, as is the case at Bellevue Hospital. 

Since 1920, 173 cases of duodenal ulcer exclusive of acute perforations 
were operated upon, as reported in the ANNALS OF SURGERY, 107, 350-358, 
March, 1938, by Doctor McCreery: One hundred thirty-three of these cases 
were subjected to simple gastro-enterostomy with or without cauterization of 
the ulcer or pyloric exclusion. Most of them had cauterization. There 
were six cases operated upon as a desperate measure during massive, uncon- 
trollable hemorrhage. These were not included in the general statistics; all 
died, and in Doctor MacGuire’s opinion surgery has no place in the acute 
stage of massive hemorrhage. Seventeen cases died of various causes, giving 
a mortality in the gastro-enterostomy group a little under 13 per cent. Of 
the cases followed more than two years—namely, 97—65 were free of ulcer 
symptoms and 32 showed varying degrees of gastric distress. Twenty-two 
cases of duodenal ulcer, not including the massive hemorrhage cases, were 
subjected to partial gastrectomy, with seven deaths, a mortality of approxi- 
mately 31 per cent. This mortality could have been lowered had there been 
fewer attempts to resect the duodenum, as it was probably not necessary to 
remove the ulcer in all cases (Table I). 

Pyloroplasty of various types (Horsley, Finney, etc.) was performed for 
duodenal ulcer in 14 cases. Of the 10 followed, five showed good results 
and five persistence of some symptoms (Table I). 

Of 111 cases of gastric ulcer operated upon, 33 were subjected to gastro- 
enterostomy with two deaths, a mortality of 6 per cent. Of 22 cases fol- 
lowed, 13 showed good and nine poor results (Table I). 

Excision of the gastric ulcer alone was accomplished in 10 cases, with one 
death. Four of the nine cases followed showed good results, and five poor. 
Gastrectomy was performed for nine ulcers in 66 cases, with 15 deaths, a mor- 
tality of 22 per cent. This high mortality was accounted for in the fact that 
the majority of these patients showed very advanced craters, fixed in the 
pancreas and sometimes in the liver. Of 45 cases followed, 44 were free 
of gastric symptoms (Table 1). 

Nineteen marginal ulcers were operated upon. In 10, the original gastro- 
enterostomy had been performed on the First Surgical Division of Bellevue, 
and in the other nine elsewhere. Fifteen of these cases were subjected to 
gastric resection, a rather formidable feature in these cases which all showed 
massive adhesions. The ulcers showed a marked tendency to penetrate the 
posterior wall of the transverse colon. There were three deaths, a mortality 
of 20 per cent. Of the 12 cases followed, 11 were completely relieved and 
one had a recurrence. Of the cured cases. however, two were marginal ulcers 
at the stoma. Of the previous gastric resections, one was performed on 
Doctor MacGuire’s service and one elsewhere. Simple excision of the stoma 
was undertaken in four cases with one death. Of the three cases followed 
all have gastric distress (Table I). 

Doctor MacGuire’s analysis involved 302 individuals subjected to 337 
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TABLE I 


OPERATIVE PROCEDURES 


(First Surgical Division, Bellevue Hospital) 


DUODENAL ULCERS: 173 cases. GASTRIC ULCERS: III cases. 
Gastro-Enterostomy........ 133 Gastro-Enterostomy......... 33 
(With or without excision, cau- Survivors followed-up... . 22 
terization or pyloric exclusion) IEEE NG has ee 2 

Deaths in hospital. ....... 17 Eo 6% 
Survivors followed more than Free from G. I. symptoms.. 13 
aa 97 Persistent G. I. symptoms 9 
Free from G.I. symptoms.. 65 Rank eee 
Persistent G. I. symptoms.. 32 Excision of Ulcer........... ssa 
_ a er eee I 
Survivors followed-up...... 9 
Partial Gastrectomy...... 22 Free from G.I. symptoms... 4 
Deaths in hospital . . 7 Persistent G. I. symptoms 5 
Survivors followed-up...... 13 ee 
Free from G. I. symptoms.. 12 Partial Gastrectomy.... 66 1 
Persistent G. ]. symptoms. . I epee dy. «nah ake Sal Dalle. ea 22% 
Survivors followed-up...... 45 
Free of G. I. symptoms 44 
[oi  _ —— 14 Persistent G. I. symptoms. . I 
(Usually Horsley) 
ROPING ois ca os a va oO 
Followed-up. Free from 
is... SyeeDOOMMS.......... a 
Persistent G. I. symptoms 5 





MARGINAL ULCERS: I9 Cases 
Original gastro-enterostomy performed on Service in 10 cases out 
of 166 gastro-enterostomies, or 6 per cent. Original gastro-enteros- 


tomy performed elsewhere in nine cases. 


Simple Excision of Stoma and Jejunal Resection.... 4 
i a ae PO eee Leh I, or 25% 
Survivors followed-up. . . Tee oe : a 2 
Persistent G. I. symptoms.y...... OE er ee Trae. 
Partial Gastrectomy and Jejunal Resection......... 15 
SE ie dee ae ae ee ee eee Mee ee 
Followed-up....... Be eb a's eee eee 
prec tsom <>. I. Syimptoms....... 0.0.02 0ccceesse TI 
Persea as. 1 BYMINUOINS..... 0s ee ee ae I 
Jejunostomies for Duodenal or Pyloric Ulcer........ 3 
SES eee Mok tues Se nua reoteun. Pr Bees 
mecovered............. PR Ee ee OE Pe 2 
OS I RE ee 2 
Resection for Massive Hemorrhage........... is ey 


Eee en en ne ee ee 
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operations. The cause of death was pneumonia in 13, hemorrhage in 8, wound 

disruption in 7, peritonitis in 5, shock in 5, and the rest died of other causes. 
With the exception of the marginal ulcer group, the mortality was high. 

Another outstanding fact was that of the patients who recovered from the 

gastric resection only three had recurrences whereas gastro-enterostomy alone 

gave freedom from symptoms in less than 65 per cent of the cases. 


Dr. RicHarp LEwisoHN (New York) was in complete accord with 
Doctor Cutler but not quite so fully with Doctor Eggers. Among the points 
mentioned by Doctor Eggers was that gastro-enterostomy is a side-tracking 
operation and that it reduces the acidity in the stomach, which Doctor 
Lewisohn assumed to mean that high acidity is reduced to a very low minimum. 
In Doctor Lewisohn’s experience gastro-enterostomy does not  side-track 
the food and does not reduce the acidity. Doctor Eggers reported his mor- 
tality for gastro-enterostomy somewhere between 4 and 5 per cent. Doctor 
l.ewisohn’s mortality for gastric resection 1n primary gastroduodenal ulcers 
has always been below 4 per cent, but he admitted selecting his cases just as 
carefully as Doctor Eggers and Doctor Cutler have done. 

Doctor Lewisohn was a little surprised at the lack of careful and de- 
tailed follow-up data on Doctor Eggers’s patients. Many years ago, at the 
Mt. Sinai Hospital, gastro-enterostomy was regarded as a satisfactory pro- 
cedure, until there was instituted a very careful follow-up study including 
roentgenologic studies. 

Doctor Lewisohn felt that every experienced surgeon was performing 
gastro-enterostomies in about the same way. In proof of this, the facts 
are that in many parts of the world, including Sweden, Italy and elsewhere, 
surgeons are obtaining a high percentage of gastrojejunal ulcers after gastro- 
enterostomy, and he wondered if “conservative” is the right word for the 
procedure of gastro-enterostomy, and whether it is not really more conserva- 
tive, in view of the postgastro-enterostomy complications (hemorrhage and 
recurrent ulcer) to perform a primary, partial gastric resection, which is 
really the more conservative operation because, in a majority of cases, the 
cure is definite and permanent. 


Dr. FREDERIC W. BANcRorT (New York) said that with passing years 
there had been a great deal of progress with regard to surgery for peptic 
ulcer, and that the papers presented brought out the real fact or reason for 
the changing attitude toward this branch of surgery. Fifteen years ago 
surgery was not being performed upon medical failures in peptic ulcer but 
for any type of duodenal ulcer that came into a surgical ward. Today the 
type that comes to surgeons in clinics like that of the Roosevelt or Lenox 
Hill Hospitals is a medical failure—the patients who have been given ade- 
quate medical care over a long period of time without permanent relief. 
In considering medical treatment it is necessary that a patient should have 
had an adequate period of rest in bed. With the edema and swelling of the 
gastrohepatic membrane secondary to lesser curvature ulcer, rest is neces- 
sary in order to relieve the tension resultant from the full stomach on an 
inflamed membrane. It is necessary to place the area of inflammation at 
about the level of the heart so that venous out-flow is facilitated and edema 
diminished, If surgery is required, then, for an ulcer that has resisted medical 
treatment, the surgical procedure is of necessity more radical. The indi- 
cations for surgery are either repeated hemorrhages, marked indurated 
ulcerations without retention, which resist medical therapy, or scar tissue 
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contraction with obstruction. In the first two, probably resection is advisable, 
while in the last gastro-enterostomy is usually the operation of choice. 

Dr. Joun A. McCreery (New York) thought that the difference of 
opinion as to the proper procedure in these cases seemed to him to be due 
largely to the fact that the ideas as to the etiology of peptic ulcer were still 
vague, and that surgery was a matter of operating upon symptoms which may 
recur, as the underlying cause was still present. However, the work that 
is being done seems to be along generally similar lines and gradually, though 
more or less deviously, the same conclusions were being approached. 

Doctor McCreery said that the experience and the trend of thought at 
Bellevue Hospital followed very closely those outlined by Doctor Cutler. 
It is believed at Bellevue that no case should be considered surgical in the 
absence of an acute complication, such as perforation, until prolonged medical 
treatment has failed. In this connection it is interesting to note that it is the 
experience of the Gastric Clinic, which is presided over by surgeons, that 
only about five per cent of their cases ultimately come to operation. These 
figures cover individuals in the lowest income group, with the least oppor- 
tunity for proper rest and diet, and should be bettered in the higher income 
group. It is in the group of cases, with uncomplicated duodenal ulcer, car- 
ried along fairly comfortably in the clinic, that gastro-enterostomy, in the 
past, was more frequently performed than at the present time. It was suc- 
cessful for two reasons: In the first place, it supplied a safety valve in the 
case of subsequent pylorospasm; and in the second place, the patient who 
had undergone an operation for ulcer was more apt to be impressed by the 
seriousness of his disease and the importance of care in diet than the patient 
who has been carried through repeated attacks on a medical regimen. If one 
omits this group of cases and considers as operable only those with com- 
plications—hemorrhage, obstruction, intractability—it seemed to Doctor Mc- 
Creery that the percentage of cases in whom relief can be expected from 
gastro-enterostomy must be distinctly lowered. It was his feeling that in 
this group, only those with obstruction and low acidity are primarily can- 
didates for gastro-enterostomy. Hemorrhage and intractable pain, especially 
if due to chronic perforation, seemed to Doctor McCreery to demand a more 
radical procedure. “Follow-up” in this group of cases is most important and 
the final results are difficult of estimation. He had recently reported cases 
of perforation well for ten years who had returned with symptoms of ulcer. 
In the last month he had seen two cases in whom gastro-enterostomies for 
duodenal ulcer had been performed in 1924. They had been followed regu- 
larly in the clinic for seven years and then closed. Both had developed 
gastric symptoms during the past few months, 14 years after their original 
operation. One has a contracted stoma, with retention. The other is still 
being studied. Cases such as these make it difficult to say when a case is 
“cured”; and rather force one to agree with Means, when he said last 
fall, in Chicago: “Moreover if the surgeon is called in and operates, the 
physician will still have to care for the patient for the rest of his life, be- 
cause surgery usually does not cure the patient with ulcer any more than 
does medicine.” 

Dr. DeWitt STETTEN (New York) said that the subject of peptic ulcer 
was always a live one. To-day agreement is more or less general that peptic 
ulcer is primarily a medical disease and that every effort should be made to 
heal the ulcer by medical measures before surgery is resorted to. Agreement 
is also general that in spite of the most conscientious medical treatment 
certain cases eventually become surgical. The surgical indications were very 
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clearly presented by Doctor Cutler. He congratulated Doctor Eggers for 
having the courage to take up the cudgels in defense of the somewhat dis- 
credited operation of gastro-enterostomy, and was inclined to agree, in some 
respects, with his thesis. Gastrectomy, not necessarily always subtotal, 
he felt to be definitely indicated for obvious reasons in all surgical cases of 
chronic gastric or pyloric ulcer when technically feasible. It may also be 
indicated in an occasional favorable case of early perforation, when the 
patient’s condition warrants the procedure. It is also indicated in chronic 
infiltrated ulcers of the duodenum, penetrating into the pancreas or toward 
the liver, and for cases in which there has been profuse hemorrhage from 
involvement of large blood vessels, provided the technical difficulties of the 
operation are not too great.and the patient’s life is not placed in jeopardy 
by the procedure. 

Sometimes a two-stage procedure may be advisable—primary gastro- 
enterostomy, followed by partial or subtotal gastrectomy, after the patient's 
condition has improved and some of the inflammatory reaction around the 
ulcer has subsided. Gastrectomy is usually indicated in secondary marginal 
ulceration after gastro-enterostomy. For healed ulcers at the pylorus or in 
the first portion of the duodenum, with cicatricial stenosis, Doctor Stetten 
believed that posterior, short-loop retrocolic gastro-enterostomy—in prefer- 
ence to pyloroplasty—is the operation of choice, and probably gives the most 
satisfactory results obtainable in gastric surgery. In this connection he 
cited a statement that he made in a discussion at a “Symposium on Gastric 
and Duodenal Ulcer,’ held before the Clinical Society of Lenox Hill Hos- 
pital, in the fall of 1926: “I know of no other operation upon the stomach, 
not excluding subtotal gastrectomy, in which the immediate postoperative 
recovery is usually so easy, in which the end-results are so uniformly satis- 
factory and gratifying, and in which the patient is so permanently and thor- 
oughly cured as by this operation performed for this disease.” Doctor 
Stetten’s experience during the past 12 years had not altered his opinion, but 
rather confirmed it. 

_ Subsequent ulceration in the stomach, pylorus or duodenum, in the 
jejunum or at the gastro-enterostomy stoma, after gastro-enterostomy for 
cicatricial stenosis, is in our experience extremely rare, possibly because in 
these cases the ulcer diathesis has ceased to exist. He also still favored gastro- 
enterostomy in those cases of duodenal ulcer where resection would be too 
difficult or too dangerous, especially because of their too close proximity 
to the papilla of Vater, and in perforated pyloric and duodenal ulcers where 
a stenosis is produced by the suture closing the perforation, providing the 
perforation is not older than 12 hours, and the patient’s condition is favorable. 
Although he had not yet made a thorough statistical study of his material, 
his experience with gastro-enterostomy in properly selected cases of this group, 
with proper after-cure, had not been unsatisfactory. He admitted having had 
an occasional recurrence of symptoms, especially of bleeding, and had seen 
a number of jejunal and marginal ulcerations, but, off-hand, the percentage 
of jejunal and gastrojejunal ulcers certainly had not exceeded 4.5 per cent, 
which is the incidence of this complication, established by Lahey and Jordan 
in a statistical study of nearly 17,000 gastro-enterostomies, performed by 
different surgeons in various countries, and which is a little more than the 
statistics of Eusterman and Balfour, namely 3 to 4 per cent. Doctor Stetten 
said he certainly had seen nothing remotely approaching the 34 per cent fre- 
quency that has been reported from the Mt. Sinai Hospital. Incidentally, 
since subtotal gastrectomy for ulcer has in recent years become so much more 
popular, and the opportunity has been presented for more extensive follow-up 
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studies, gastrojejunal and jejunal ulceration also, after this operation, has been 
found to be much more frequent than was originally supposed to be the 
case. Sawkoff in a recent compilation from the Russian literature found 
the incidence to be 4.32 per cent, practically the same as that recorded by Lahey 
and Jordan, and even more than that noted by Eusterman and Balfour after 
gastro-enterostomy. It is questionable whether gastro-enterostomy is of any 
value in unresectable, lesser curvature ulcers. 


Dr. Cart Eccers (closing) referred to Doctor Lewisohn’s comment, 
particularly on the lack of detailed follow-up, and explained that this had 
been omitted simply because it would have made too long a table. The cases 
are spread out over many years. Those reported in the paper represented 
Doctor Eggers’ personal experience with gastro-enterostomy. He has _fol- 
lowed all of his patients, except a few in the early age-group to which he 
called attention, and who had drifted away, for a very long time. Some of 
these early cases were of the high strung, nervous temperament, that those 
who deal with this type of condition are familiar with. They were well 
when discharged and for a long time after, though-a few may not have 
remained well. The results of the later cases are stated in the paper which 
Doctor Eggers did not read in full detail. 

With regard to side-tracking, Doctor Eggers emphasized that gastro- 
enterostomy was conceived as a side-tracking operation. It was devised 
for obstruction of the pylorus and was used at first for carcinoma and later 
for ulcer. In Doctor Eggers’ opinion, gastro-enterostomy to-day gives the 
very best results in the patients in whom it brings about a side-tracking and 
shunts out the pylorus because of obstruction. The case with the fistula of 
the biliary tract which he presented, shows that beautifully; all the food 
empties through the gastro-enterostomy, one can watch it pass through the 
stoma. 

Doctor Eggers could not concur that primary resection was a conserva- 
tive operation for duodenal ulcer. Although Doctor Lewisohn has fine results 
and is to be congratulated, nevertheless when one is teaching this subject one 
is on dangerous ground to teach that half the stomach—and that is usually 
not conceded to be enough—should be resected. The mortality will be high 
in the hands of men who only occasionally see a case of peptic ulcer re- 
quiring surgery. Even though a jejunal ulcer does develop in 3 or 4 per cent 
of the cases, they can be handled by the original surgeon or turned over to 
another more experienced one. Furthermore, such a patient may at that time 
be an entirely different type of patient, years after the original gastro- 
enterostomy, and, therefore, one tq be handled in an entirely different way. 

Doctor Eggers said most of his patients are of the older age-group; they 
are not young patients, but people who have had adequate medical treatment, 
and in these gastro-enterostomy has been a most successful method of 
treatment. He lost two patients in whom he performed a resection because 
roentgenographically there was a suspicion of carcinoma and he felt he might 
have saved them had he performed a gastro-enterostomy only. Gastro- 
enterostomy usually relieves the patient even if no anacidity is produced. 
After all, the aim in medicine is not to produce anacidity but to relieve symp- 
toms or to cure the patient. Doctor Eggers stated that he had no objection 
to resection of the stomach and that he likes the operation very much, but 
does not believe that routine resection of the stomach is the ideal operation for 
a duodenal ulcer. Surgeons should cultivate judgment and apply it in each 
case in order to insure the best results. 
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POSTOPERATIVE JEJUNAL ULCER 

A STUDY OF TWENTY-THREE CASES OPERATED UPON AT THE PRESBYTERIAN 
HOSPITAL, NEW YORK 

ABRAHAM GrRossMAN, M.D. 


CuicaGco, IL. 


WitH the extensive development of gastric surgery in the past 50 years 
a new clinical entity has become recognized; namely, postoperative jejunal 
ulcer. Primary jejunal ulcer, a solitary lesion of the upper jejunum, not pre 
ceded by gastrojejunostomy and occurring in the absence of such diseases as 
typhoid, amebic or bacillary dysentery, cholera, tuberculosis, syphilis and sepsis, 
is exceedingly rare. Judd’ has never seen a case and questions its existence. 
Ebeling,* in a thorough review of the subject, concluded that primary jejunal 
ulcer is a most infrequent lesion. Not so, however, relative to the occurrence 
of jejunal ulcer following gastric surgery. 

The first authentic case of postoperative jejunal ulcer was reported by 
Braun,® in 1889. From that time on, the condition has been diagnosed 
with increasing frequency, depending upon the interval after operation and 
the thoroughness with which surgeons have followed their patients subjected 
to gastro-intestinal surgery. Paterson,* in 1909, found but 52 undisputable 
and ten doubtful cases of jejunal ulcer reported in the literature. Euster- 
mann,” in 1920, found 83 cases following various gastric operations performed 
at the Mayo Clinic. This did not include many cases in which the lesion 
had healed without requiring surgery. Until recently, it has been felt that 
jejunal ulcer could be avoided by performing an extensive resection instead 
of a gastro-enterostomy. Two schools have arisen defending the one opera- 
tion and condemning the other. The advocates of gastrectomy (von Haberer,® 
Finsterer,® Berg,’ Strauss* and others) have estimated the incidence of jejunal 
ulcer following gastro-enterostomy as varying from eight to 30 per cent. 
These authors claim a much lower percentage following resection (1 per 
cent or less). With the increase in popularity of the more radical operation, 
it has proved to be more productive of jejunal ulcer than was formerly sus- 


, 


pected. Balfour,’ in 1928, reported 28 cases upon which he had operated for 


jejunal ulcer following gastrectomy. Cames!? has reported four cases of 
jejunal ulcer following a procedure resembling the Polya operation, which is 
considered a nearly ideal form of gastrectomy. MHurst!! has collected over 
100 cases of secondary ulcer following gastrectomy. Advocates of resection 
maintain that in such cases the resection may have been inadequate. However, 
the development of jejunal ulcer has been reported even after subtotal re- 
section (Holst!*). 

It is evident that factors other than the operative procedure employed 
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may have some influence on the development of jejunal ulcer. Such factors 
fall into three groups: (1) Preoperative; (2) operative; and (3) post- 
operative. 

Preoperative Factors—Of these the outstanding is the indication for 
operation, The more definite the indications for operation in peptic ulcer, 
the less the likelihood of postoperative jejunal ulcer. Such indications have 
not yet been infallibly defined (excluding from consideration acutely per- 
forated ulcers). However, the consensus of opinion is that the best results 
occur in cases that have had a lengthy course of vigorous medical treatment, 
with symptoms responding less and less to such treatment, and characteristic 
of the late complications of peptic ulcer, such as obstruction, penetration or 
uncontrollable bleeding (Moynihan!*). 

Another factor of importance is the location of the original ulcer. Since 
duodenal ulcer as opposed to gastric 
is more regularly accompanied by 

a hyperacidity (Lindau and Wulff," 
Hurst and Stewart!’), it is to be ex- 
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< operative procedure. Moynihan,’* and 


Fic. 1.—Diagrammatic sketch showing how 1 eee. 3 ey Se a eas 
the Mans-Williameon operation deviates the bile, Judd" maintain that persistent hyper- 
pancreatic juice and duodenal secretion into lower acidity following operation is the most 


ileum, leaving the jejunum exposed to unneutralized 

gastric juice. important single cause of postopera- 
tive jejunal ulcer. The only reliable way of producing chronic peptic ulcer 
in animals is to deviate alkaline juices from the site of gastrojejunostomy. 
This has been done repeatedly by the Exalto' procedure, which in this country 
has become known as the Mann-Williamson'® operation (Fig. 1). 

Such an operation as illustrated in Fig. 1 deviates the bile, pancreatic 
juice and duodenal secretions from the site of gastrojejunostomy, exposing the 
jejunum to the action of unneutralized gastric juice. Mann and William- 
son!® found this procedure produced jejunal ulcers in 95 per cent of their 
dogs. Their results have been confirmed by Ivy and Fauley,'? Matthews and 
Dragstedt,”° Gallagher and Palmer,”! and many others. 

Entero-enterostomy when combined with gastro-enterostomy and the Roux 
en Y type of anastomosis produces a similar deviation of alkaline juices 
(Figs. 2 and 3). 
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Finsterer’’ reported the development of jejunal ulcer in seven out of eight 
patients upon whom he performed the Roux en Y operation. When the anas- 
tomosis was taken down and the original anatomic relations restored, the 
jejunal ulcer healed in all the cases. Paterson" was one of the first to indicate 
the dangers of Y-anastomosis and entero-enterostomy. 

Another factor of importance is the physiologic principle, worked out by 
Matthews and Dragstedt,*" that the lower the loop of small intestine the greater 
its vulnerability on exposure to gastric juice. Accordingly, anterior gastro- 
enterostomy may be expected to result in a higher incidence of jejunal ulcer 
than posterior gastro-enterostomy because a lower loop of jejunum comes 
into contact with gastric juice. 

The importance of unabsorbable suture material as a factor in the develop- 
ment of jejunal ulcer is discussed at the end of Case 2. 





Gastro \ 


enterostomy 






Entero-enterostomy 
according to the 
Roux en Y method 


Fic. 2.—Diagrammatic sketch showing how entero Fic. 3.—Diagrammatic sketch show 
enterostomy when combined with gastro-enterostomy ing how the Y-type of anastomosis pro 
deviates the protective alkaline juices leaving the duces the same physiologic conditions as 
jejunum at the site of gastrojejunostomy exposed to the Mann-Williamson operation. 


unneutralized gastric juice. 


The use of clamps, hematomata of the suture line and traumatic erosions 
of mucosa at the time of operation cannot be considered significant factors 
in the development of jejunal ulcer because of the rapidity with which such 
traumatic lesions heal and the length of time before chronic jejunal ulcers 
develop (Ivy and Fauley,'? and Gallagher and Palmer?'),. 

Moynihan,!* and Burden?’ have emphasized the importance of removing 
the appendix at the time of operation for peptic ulcer. The association of 
appendiceal disease and pylorospasm and the role of pylorospasm in pre- 
venting regurgitation of alkaline juices needed for neutralization of gastric 
acidity has been seriously considered a potential factor in the development 
of peptic ulcer (Elman**). However, the importance of appendicectomy at 
the time of surgery for peptic ulcer is still a matter of conjecture. 

Postoperative Factors —Following surgery for peptic ulcer numerous fac- 
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tors come into play which may contribute to the later development of jejunal 
ulcer. These are mainly matters of diet, habits and latent foci of infection. 

Diet—The natural expectation of a patient just operated upon for peptic 
ulcer is that the disease is cured and there will be no further need of ad- 
hering to a diet. This is far from the true state of affairs. Dietary irregu- 
larities are among the most frequent precipitating causes of recurrent 
symptoms following gastric surgery and may play an important role in the 
later development of jejunal ulcer. 

Alcohol.—Alcohol is such an excellent stimulus for the flow of gastric 
juice that it is occasionally used for estimating gastric function (Ehrmann 
test meal). For further information concerning the detailed action of alcohol 
on the gastric mucosa the reader is referred to summaries by Leddig,”* 
Himmwich,”? Kast®® and Chittenden.*! Excessive intake of alcohol may 
influence the formation of postoperative jejunal ulcer. 

Tobacco.—Moynihan'* has demonstrated the increased output and _ in- 
creased acidity of gastric juice after smoking. It is a common statement of 
ulcer patients that smoking aggravates their symptoms. Circulatory insuff- 
ciency in the pyloric area has been considered of some importance in the 
etiology of peptic ulcer (Reeves,** Payr,** and Gallagher**). The relation 
of tobacco to vasospastic phenomena (tobacco angina, intermittent claudica- 
tion in Buerger’s disease) has long been recognized. Its relation to jejunal 
ulcer naturally becomes a matter of interest. 

Latent Foci of Infection—Konjetzny,®® Turck,?® Rosenow,** Meisser,** 
and others have investigated the possibility that bacteria (particularly the 
Streptococcus and possibly the Bacillus coli communis) may be related to the 
development and persistence of peptic ulcer. Latent foci of infection may be 
considered as contributory factors in the pathogenesis of postoperative jejunal 
ulcer. 

With the above general principles in mind, 23 cases of postoperative 
jejunal ulcer operated upon at the Presbyterian Hospital, New York, were 
studied in minute detail from the time of appearance of the original duodenal 
or gastric ulcer symptoms, through operation, to the ultimate status of the 
patients at the present time. In several additional cases the diagnosis of 
jejunal ulcer had been made at orle time or another, but the evidence was 
not sufficiently conclusive to merit their inclusion in this study. Twenty- 
three cases is a small number. However, it is hoped that similar studies of 
postoperative jejunal ulcer may become more frequent, in the hope of gaining 
a better understanding of this complication of gastric surgery and a method 
of minimizing its occurrence. Of these 23 cases nine had their primary 
operations for peptic ulcer at some other hospital. 

A number of them illustrate well the physiologic principles involved in 
the pathogenesis of jejunal ulcer and are, therefore, presented in some detail. 

Case 1.—No. 80855: I. H. first experienced severe digestive symptoms at the age 
of 22. These consisted of gnawing pain in the epigastrium, coming three to four hours 
after meals, and relieved by food or alkaline powders. Four years after the onset of 
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these symptoms he was admitted to the Presbyterian Hospital. The gastric contents 
were somewhat hyperacid (free, 40, total, 80). The Lenhartz diet afforded relief 
from symptoms. The patient refused to remain on diet; consequently he was operated 
upon January 21, 1912. The anterior duodenal wall just distal to the pylorus showed 
a scar. The duodenum was plicated between the pylorus and the site of the ulcer and 
posterior gastro-enterostomy was performed. He then was well for six years, at which 
time digestive symptoms recurred. These resembled the preoperative symptoms except 
that the pain and abdominal tenderness were now situated to the left of the umbilicus. 
These symptoms responded to diet and the patient remained fairly comfortable until a 
severe recurrence of abdominal pain 17 years postoperatively. Roentgenograms taken 
at periodic intervals during these 17 years had been negative. Films taken at this time, 
however, showed a jejunal ulcer. At operation, August 16, 1929, a gastrojejunocolic 
fistula was found. The anastomosis was taken down, and the stomach, jejunum and 
transverse colon were repaired. On the eleventh day the wound disrupted and second- 
ary closure was necessary. The following day intestinal obstruction developed and 


ileostomy was performed. The patient died the following day. 


Comment.—This patient did well for six years after operation. It is 
possible that the duodenal plication by closing the pylorus created a greater 
need for the new stoma. It has been claimed that those patients do better 
after gastro-enterostomy in whom the pylorus is least patent. Not until 17 
years postoperatively was there roentgenologic evidence of jejunal ulcer. This 
illustrates the fallacy of figures based on five- or even ten-year observation 


following gastric surgery. 


Case 2.—No. 85764: W. P. first developed ulcer symptoms at the age of 29. Four 
years later he was operated upon elsewhere. A duodenal ulcer was found. Posterior 
gastro-enterostomy and appendicectomy were performed. Within three months his 
symptoms recurred, and two years later he presented himself at the Presbyterian Hospital 
because the pain had become unbearable. He was reoperated upon 28 months following 
the gastro-enterostomy. <A linen suture was discovered running through a sinus between 
gastric and jejunal walls above the stoma with an ulceration at the jejunal orifice of the 
sinus. The operation consisted in dissolution of the gastro-enterostomy and restoration 
of the original anatomic and physiologic relationships. 


Comment.—lIn this case, operated elsewhere, jejunal ulcer may have been 
due to the use of unabsorbable suture material. Moynihan! believes that un- 
absorbed suture material may be a cause of jejunal ulcer. Eustermann’ found 
that in one-third of the jejunal ulcer cases on record at the Mayo Clinic un- 
absorbable suture material had been employed. Woolsey** has reported a 
case similar to this one in which unabsorbed suture material was found hang- 
ing from the stoma 21 months after gastro-enterostomy. 


Case 3.—No. 242133: T. D., age 41, was admitted to the Presbyterian Hospital 
because of repeated attacks of vomiting. He was a moderately severe, insulin-treated 
diabetic, who had been in the hospital several times previously because of acidosis, each 
attack being accompanied by vomiting. His vomiting at the time of his present admis- 
sion presented a diagnostic problem. Roentgenologic examination showed 25 per cent 
six hour retention and suggested obstruction just beyond the pylorus. He was operated 
upon September 10, 1930; an indurated scar was seen on the anterior surface of the 
duodenum. The pylorus was patent. A posterior gastro-enterostomy was performed. A 
roentgenogram taken postoperatively showed the new stoma to be functioning well; no 
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barium passed through the pylorus. He was well for two years at which time he re- 
turned because of uncontrollable vomiting. Fluoroscopy revealed constriction of the 
efferent jejunal loop and a vicious circle, i.¢., reflux of barium into the stomach via the 
pylorus. Gastric lavage provided only slight relief and he was again operated upon 
October 14, 1932, two years after his primary gastro-enterostomy. A jejunal ulcer was 
found 2.5 by 1.5 cm., adherent to the transverse colon and mesocolon. The gastro- 
enterostomy was taken down; gastric and jejunal openings and mesocolon repaired, and 
side-to-side jejunojejunostomy performed between the two loops of jejunum on either 
side of the ulcer-bearing segment. The postoperative course was uneventful. Two 
months later he returned because of postprandial pain and vomiting. Roentgenologic 
examination showed reactivation of the old duodenal ulcer and a 20 per cent gastric 
retention. The symptoms responded to a modified Sippy diet, gastric lavage with re- 
moval of the residue at night and belladonna. On this regimen the patient has re- 
mained well for over two years after reactivation of the same duodenal ulcer for which 
he was originally operated upon. 


Comment.—This case is unusual because of the rarity with which duo- 
denal ulcer and diabetes coexist.*° The dietary situation in such cases is ex- 
tremely difficult to handle. Often, as in this case, when vomiting occurs 
while the diabetes is not fully controlled, a diagnostic problem arises. In spite 
of an ideal indication for surgery initially (cicatricial obstruction), jejunal 
ulcer developed in less than two years. What proportion of the obstruction 
may have been due to spasm one cannot say, for belladonna was not tried 
therapeutically. The duodenal ulcer, newly reactivated after dissolution of 
the gastro-enterostomy, and again with symptoms of obstruction, remains 
under control with lavage and belladonna. The case suggests that if the in- 
dication for operation be obstruction, it is essential to determine by the use 
of antispasmodics whether cicatricial obstruction or only spasm exists. 


Case 4.—No. 47876: M. G. first developed peptic ulcer symptoms at the age of 34. 
She was treated medically for three months with partial relief. There was no obstruc- 
tion or evidence of bleeding. Atropine was not tried. She was operated upon October 
29, 1920. Duodenal ulcer was visualized. Partial gastrectomy combined with a 
Y-anastomosis was performed; the appendix was removed. She remained well for 
three years following operation despite lack of adherence to diet. At this time she 
returned with a recurrence of her original symptoms. Roentgenologic studies revealed 
a crater in the jejunal loop, below the stoma, with marked overlying tenderness. After 
three weeks of Sippy regimen her pain disappeared; fluoroscopy showed the crater per- 
sisting but no tenderness. She is still in excellent health, 13 years after her operation. 
She has been systematically followed by letter and reports occasional, slight digestive 
discomfort, which has always responded to the administration of an alkali. 

Comment.—Despite a Y-anastomosis, this patient is practically free of 
digestive symptoms, 13 years after operation. The fact that a partial gas- 
trectomy was performed along with the anastomosis may have had some 
bearing on its success. It is interesting that the one examination of her 
fasting gastric contents, postoperatively, revealed an anacidity, whereas, usu- 
ally this type of gastro-enterostomy, without resection, results in hyperacidity. 

Case 5.—No. 69908: A. K., age 29, was admitted to the Presbyterian Hospital 
because of pain of two weeks’ duration beginning in the umbilical region and radiating 
to the right midback. He had been jaundiced five years previously. Gallbladder disease 
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was suspected. He was operated upon August 7, 1909. The gallbladder was normal. 
The anterior wall of the stomach, on the lesser curvature, well up near the cardia pre- 
sented an indurated, puckered scar. Anterior gastro-enterostomy was performed be- 
cause of a short gastrocolic omentum. The postoperative course was uneventful. The 
patient remained well for 18 years at which time he was readmitted, seriously ill, pre- 
sumably due to a perforated jejunal ulcer and was operated upon immediately. <A 
perforated jejunal ulcer was found on the anterior margin of the stoma adherent to the 
liver. The stoma and ulcer-bearing segment of jejunum were excised and the opening 
in the stomach repaired. The stomach was then brought through the mesocolon and 
sutured to the distal loop of the transected jejunum by side- (of stomach) to-end 
(open end of jejunum) anastomosis. The proximal loop of transected jejunum was 
anastomosed to the distal jejunal limb about 6 cm. below the gastrojejunostomy. This 
left essentially a Roux en Y anastomosis without pyloric occlusion. The postoperative 
course was uneventful. He has adhered to a proper diet and has in general remained 
well for seven years. 

Comment.—Despite anterior gastro-enterostomy, an operation predispos- 
ing to subsequent marginal ulcer, this patient went 18 years without digestive 
symptoms before returning with a perforated jejunal ulcer. This again 
shows the futility of five- and ten-year follow-up statistics on ulcer cases. 
Though left with a physiologic arrangement (Roux en Y), which deviates 
alkaline juices below the stoma, this patient has gone seven years without 
evidence of a marginal ulcer. The fact that his original ulcer was gastric in 
location, and quite some distance from the pylorus may bear some relation 
to his failure to develop jejunal ulcer following a Roux en Y anastomosis. 


Case 6.—No. 71401: L. T. first developed peptic ulcer symptoms at the age of 20. He 
was treated dietetically for five years during which time there were frequent remissions 
and exacerbations of symptoms. Upon his third admission to the Presbyterian Hospital 
(over five years after onset of ulcer symptoms) roentgenologic examination showed 
a 60 per cent residue after six hours. Atropine was not tried. At operation the duodenum 
was so bound down by adhesions that it could not be seen. The gastrocolic omentum 
was short; anterior gastro-enterostomy was performed, followed by entero-enterostomy 
to prevent stasis in the long afferent limb. Within a month he returned because of 
severe pain beginning to the right of the umbilicus and radiating to the right sub- 
costal margin. Roentgenologic examination revealed a jejunal ulcer 2 cm. below the 
stoma in the distal jejunal loop. Histamine test showed free acid, 98, total acid, 120. 
After three weeks of bed-rest and Sippy diet supplemented by moderate doses of 
atropine, the symptoms disappeared, and control roentgenograms no longer showed 
evidence of jejunal ulcer. The patient left the hospital only to return for his fifth ad- 
mission, 16 months later, because of a severe relapse. Roentgenologic examination again 
revealed the jejunal ulcer previously visualized. It seemed best to remove the ulcer- 
bearing segment of jejunum in order to prevent acute perforation at a later date. At 
operation, a jejunal ulcer was found, which had produced adhesions between the ulcerated 
portion of jejunum and parietal peritoneum. The portion of efferent jejunal limb 
bearing the ulcer was excised and the cut ends of the gut were inverted. The gastro- 
enterostomy and entero-enterostomy stomata were patent and were left undisturbed. 
Convalescence was uneventful. There has been no recurrence of symptoms to date (19 
months postoperatively ). 

Comment.—The outstanding feature of this case is the rapidity with 
which jejunal ulcer occurred when gastro-enterostomy was combined with 
entero-enterostomy. It illustrates the greater vulnerability of low loops of 
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jejunum. Entero-enterostomy undoubtedly contributed to the formation of 
a jejunal ulcer by deviating alkaline juices from a segment of jejunum need- 
ing them most. In this case intensive medical therapy not only relieved the 
symptoms of the jejunal ulcer but caused the disappearance of the roentgen- 
ologic findings in three weeks. 


Case 7.—No. 333264: J. W. first experienced symptoms characteristic of peptic 
ulcer at the age of 16. These continued intermittently for 13 years before he was 
hospitalized. At the time of his admission to the Presbyterian Hospital in March, 1932, 
roentgenologic examination showed a deformed duodenal bulb and a 25 per cent gastric 
retention after six hours. The gastric contents showed free acid, 84, and total, 98, 
after histamine stimulation. Rest in bed and a Sippy regimen did not relieve the pain. 
At operation, March 22, 1932, a dense scar was seen on the anterior duodenal wall; 
posterior gastro-enterostomy with entero-enterostomy was performed. He was dis- 
charged, relieved, on the seventeenth day after operation. Ten months later the ab- 
dominal pain and nausea returned. Roentgenologic examination at this time showed 
a jejunal crater halfway between gastro-enterostomy and entero-enterostomy stomata. 
He was placed on an ambulatory ulcer diet. Three weeks later he was admitted with 
an acute surgical abdomen and was operated upon immediately. There had been a 
fresh perforation of a jejunal ulcer into the transverse mesocolon. The perforation was 
sutured and the abdomen closed. Convalescence was uneventful. To date the patient 
has remained well. 

Comment.—This was an ideal case for surgery; the history was of long 
standing (13 years), the response to medical treatment was becoming less 
and less, there was evidence of pyloric obstruction, the gastric contents were 
hyperacid. However, when entero-enterostomy was combined with gastro- 
enterostomy jejunal ulcer developed within a year. 


Case 8.—No. 307854: A. A. developed symptoms of bleeding peptic ulcer at the 
age of 24. Roentgenologic studies done elsewhere revealed a duodenal ulcer. He was 
placed on a Sippy regimen for two months during which time the symptoms were only 
moderately alleviated. Posterior gastro-enterostomy was then performed elsewhere, 
in 1927. He remained well for two years at which time his symptoms recurred. He 
was hospitalized and placed on a Sippy regimen for ten days, and was completely re- 
lieved, remaining so for two years. He was again hospitalized elsewhere because of a 
severe relapse. Roentgenograms indicated pyloric occlusion. He was reoperated upon, 
and the pyloric occlusion verified. A Billroth IT resection was performed. He was then 
well for two years at which time symptoms recurred, and were worse than any he had 
experienced before. He was admitted to the Presbyterian Hospital. Roentgenologic 
examination revealed a marginal ulcer producing moderate obstruction. Medical therapy 
afforded no relief and the patient was operated upon December 6, 1933. Two centimeters 
from the distal end of the gastro-enterostomy stoma was an indurated jejunal ulcer 
which was densely adherent to the transverse mesocolon. The stoma was widely patent 
and was left im situ, the operation consisting of resection of the ulcer, repair of the 
jejunum and side-to-side entero-enterostomy between the afferent and efferent jejunal 
limbs. This left essentially a Y-type of anastomosis. The postoperative course was 
uneventful. Three weeks later the patient returned because of severe postprandial pain. 
Roentgenograms taken at this time, and repeated a month later, showed a constricted 
jejunum, a jejunal crater with overlying tenderness, indicative of jejunal ulcer. The 
pain disappeared after rest in bed, Sippy regimen, atropine and luminal. The patient has 


not been heard from since. 
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Comment.—Despite gastrectomy (Billroth II), jejunal ulcer developed 
within two years. Secondary operation for obstruction from this jejunal ulcer 





























included entero-enterostomy in a jejunum which had already shown itself 
predisposed to ulcer formation. This deviation of alkaline juices must have 
played an important role in the unusually rapid development of the second 
jejunal ulcer, three weeks after entero-enterostomy. 


Case 9.—No. 59085: B. R. first developed ulcer symptoms at the age of 22. The 
symptoms could be controlled by dieting and alkali, and it was not until two years later 
that he was first seen in the Presbyterian Hospital because of an acute attack of epigastric 
pain and vomiting. Roentgenologic examination revealed a deformed duodenal bulb and 
15 per cent retention at the end of six hours. He remained in the hospital for two 
months and was discharged on an ambulatory ulcer diet. As long as he adhered to it he 
was well. Unfortunately, his lack of will power led to frequent departures from the diet, 
each followed by a recurrence of symptoms. He was operated upon April 3, 1925, fol- 
lowing a particularly severe episode of pain. A small scar was noted on the lateral wall 
of the first portion of the duodenum. A posterior gastro-enterostomy with entero-enter- 
ostomy was performed. He did not adhere to diet after discharge and six months 








later returned because of severe postprandial pain. Roentgenologic examination at this 
time showed a crater in the efferent jejunal limb, 1 cm. below the stoma. During the 
five years subsequent to the development of this marginal ulcer the patient has been in 
and out of this hospital and numerous others, leading a miserable life, except during 
spasmodic periods of adherence to a strict diet, alkali and belladonna. 
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Comment.—Since gastro-enterostomy entails at least a temporary period 
of dieting postoperatively, such surgery is hazardous upon an individual who 
has shown himself unwilling to adhere to medical measures unless extreme 

: indications for operation exist. 


Case 10.—No. 250685: M. B. underwent an appendicectomy elsewhere, at the age of 

25. The abdominal pain for which he was operated upon persisted, and three months 

later’ he was reoperated upon in Dublin for “pyloric obstruction.” Posterior gastro- 

enterostomy was performed. He remained well for two years, during which time he came 

to this country. He attended the G.I. Clinic of the Presbyterian Hospital from 1926 to 

1929, during which time he had many attacks of severe pain in the hypogastrium and left 

iliac regions, several tarry stools and occasional hematemesis. These symptoms usually 
i responded to dietary measures. Several roentgenologic examinations were made during 
this three-year interval but failed to show a marginal ulcer until December, 1920, at 
which time the gastro-enterostomy stoma had closed off completely. He was operated 
upon January 6, 1930, at which time a scarred jejunum, adherent to transverse colon 
and mesocolon was found. The operation consisted of taking down the anastomosis, clos- 
ing the opening in the stomach, resecting the stoma and ulcer-bearing segment of jejunum 
and reestablishing jejunal continuity by end-to-end anastomosis. One month after dis- 
charge from the hospital digestive symptoms recurred. Roentgenologic examination one 
year after operation showed a reactivation of an old duodenal ulcer. Diet, alkali and 
belladonna usually afforded relief, but the patient would not adhere long to any regimen. 
He was, therefore, readmitted for operation June 12, 1934, four and one-half years after 
operation for the jejunal ulcer. The duodenum was so imbedded in adhesions it could 
neither be seen nor felt. The transverse mesocolon was short and adherent. It seemed 
best to section the stomach in the pars media, turn in the distal loop, physiologically ex- 
cluding the duodenum, and then perform an end-to-side, long-loop, anterior gastro- 
enterostomy and entero-enterostomy. He convalesced rapidly and left the hospital on the 


iis: 


eighteenth day. Two weeks later he returned to the hospital because of low thoracic 
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pain, thought to be pleuritic in origin. Strapping gave no relief. Roentgenologic exami- 
nation showed no pleural or pulmonary pathology, but that of the G.I. tract showed a 
persistent crater just below the gastro-enterostomy stoma in the efferent jejunal limb. 
With liberal doses of alkali and atropine the symptoms disappeared as did the crater seen 
roentgenologically. At the present time, the patient has just been readmitted because 
of a recurrence of severe pain. The jejunal ulcer is again visible roentgenologically. 

Comment.—The rapidity with which jejunal ulcer developed in this case 
illustrates the danger of deviating the gastric contents to a low segment of 
jejunum, particularly when this segment is deprived of protective alkaline 
juices by entero-enterostomy. There is an opportunity to compare the length 
of time it took this patient to develop jejunal ulcer after two different types 
of gastro-enterostomy. Originally, with a posterior gastro-enterostomy, he 
went for six years before developing roentgenologic evidence of jejunal ulcer ; 
whereas, after anterior, long-loop gastro-enterostomy combined with an en- 
tero-enterostomy, he showed roentgenologic evidence of jejunal ulcer within 
one month. 

SumMMaArRyY.—Of these 23 patients with postoperative jejunal ulcer three 
were female, 20 were male; this ratio approximates the comparative incidence 
of duodenal ulcer in the two sexes. 

In 21 of the 23 cases the original ulcer was in the duodenum. This cor- 
responds with the impression of other authors that patients with duodenal 
ulcer are more apt to develop jejunal ulcer than those with gastric ulcer. 

The interval between gastro-enterostomy and evidence of existence of 
jejunal ulcer varied from 12 days to 18 years. In seven cases, more than 
five years elapsed before the first recurrence of digestive symptoms after 
operation. In nine cases the first roentgenologic evidence of jejunal ulcer 
appeared from six to 17 years postoperatively. Such figures suggest the 
fallacy of end-results of gastric surgery based upon five- or even ten-year 
follow-up. 

The Symptoms and Physical Signs of Jejunal Ulcer.—In two cases acute 
perforation, two and 18 years after operation, was the first evidence of exist- 
ence of a jejunal ulcer. Three other cases also experienced acute perforation ; 
in these, however, antecedent symptoms suggestive of jejunal ulcer had been 
in existence for two, eight and 12 months respectively. 

In discussing the symptoms of jejunal ulcer, as exemplified by these 23 
cases, it is essential to remember that jejunal ulcer, like duodenal ulcer, 
probably begins with superficial ulceration of the mucosa, with or without 
bleeding from the mucosal vessels. This is followed by penetration into the 
deeper coats, again with or without bleeding, and finally heals with scar tissue 
formation. Consequently, different groups of symptoms arise depending upon 
the state of activity in the ulcer. 

The symptoms due to bleeding and cicatricial obstruction did not differ 
markedly in these cases from symptoms characterizing the same states of 
activity in duodenal ulcer. 
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It was in the stage of ulcerative and penetrative activity that the jejunal 
ulcer gave symptoms markedly different from the original ulcer. In general, 
the site of pain had shifted from the epigastrium to the umbilical region, and 
in several cases, even lower, to the hypogastrium. The pain radiated to the 
left lower quadrant, or left flank, or directly through to the back, correspond- 
ing to the segmental innervation of the jejunum. The pain was usually much 
worse than that of the original ulcer, occurred at more frequent intervals, 
was more continuous and was less relieved by alkali or food. In one case 
jejunal ulcer was ushered in by severe thoracic symptoms suggestive of 
pleural irritation. Several of the patients, with no good evidence for the 
existence of obstruction, complained of severe ‘‘gas’’ which they had not 
experienced during corresponding stages of activity in their original ulcers. 

With the development of gastrojejunocolic fistula (in one case it was 
asymptomatic) painless diarrhea developed, later followed by the belching 
of foul-smelling gas. Fecal vomiting was not observed in any of these 
cases. 

On physical examination abdominal tenderness was elicited a good deal 
more regularly than with the original ulcer. In general the site of maximum 
tenderness was localized near the umbilicus, either slightly above or below 
it, and slightly to the right or left of the midline. In those cases with obstruc- 
tion the enlarged, dilated stomach or duodenojejunal loop could sometimes be 
palpated. 

The Roentgenologic Diagnosis of Jeyunal Ulcer —The roentgenologic signs 
of jejunal ulcer again depend upon the state of activity of the jejunal ulcer 
at the time of radiologic examination. The earliest lesions, with only 
superficial ulceration, may exhibit only tenderness over the stoma or involved 
segment of jejunum. As the inflammatory process advances, spasm and con- 
striction appear at the site of tenderness. If a considerable number of fluoro- 
scopic examinations are made, the constriction will not appear constantly. 
This spastic narrowing of the jejunum will frequently disappear if the patient 
has received sedatives or antispasmodics before examination. With deeper 
ulceration an actual crater appears. As healing with scar tissue progresses, a 
real cicatricial obstruction develops which is constant and does not respond 
to antispasmodics. 

In three cases constriction had progressed so far that nothing passed via 
the stoma; in two instances the obstruction was so marked as to have produced 
a vicious circle, with barium emptying back into the stomach via the pylorus. 
Other less frequent signs were marked retraction of the greater curvature 
above the site of the stoma, exaggeration of the jejunal mucosal folds, over- 
active peristalsis of the stoma or of the jejunum proximal to the ulcer and 
marked dilatation of the jejunum above the constriction. In one case, roent- 
genologic visualization of a gastrojejunocolic fistula was added evidence of 
the existence of a jejunal ulcer. 

It may be remarked, parenthetically, that closure of the gastro-enteros- 
tomy stoma does not necessarily mean that the original duodenal ulcer has 
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healed and that the more natural channel, the pylorus, is being preferentially 
utilized (Cannon*'), but may be the result of a cicatricial closure of the 
stoma following jejunal ulcer. 

Gastric Acidity in Jejunal Ulcer —Of ten cases which had gastric analyses 
at the time of development of jejunal ulcer (or shortly before roentgenologic 
evidence appeared) seven had a moderate hyperacidity, either in the fasting 
contents or in response to a food test meal, two showed a normal acidity and 
one showed an anacidity (in the one analysis made). It is interesting that 
this patient had a Roux en Y-resection, followed by jejunal ulcer, which 
healed under medical therapy and is still asymptomatic, ten years after the 
operation. It may be that the development of achlorhydria is responsible for 
her failure to develop another jejunal ulcer. 

In five of these cases there was an opportunity to compare the acidity of 
the gastric contents before operation for duodenal ulcer with the acidity at 
the time of development of jejunal ulcer. In these cases gastro-enterostomy 
did not succeed in diminishing the acidity of the gastric juice. 

It is unfortunate that only one of the cases in which an entero-enteros- 
tomy was combined with a gastro-enterostomy had gastric analyses at the 
time of the development of the jejunal ulcer. As would be expected, this 
case showed a marked hyperacidity in the fasting contents as well as after 


histamine stimulation. 


Preoperative Factors Contributory to Jejunal Ulcer Formation: 
Indications for Surgery 


Duration of Symptoms.—Six of the 23 cases were operated upon during 
their first attack, with antecedent symptoms only one week to three months 
in duration. In nine of the 23 cases the duration of symptoms was less 
than eight months. 

Duration and Intensity of Medical Treatment.—In only three cases is 
there evidence that medical treatment was adhered to faithfully for an ap- 
preciable length of time. Four cases received practically no medical treat- 
ment though in no case was operation considered emergent. 

Analysis of Symptoms.—In three cases (originally operated upon else- 
where) the records of the symptoms prior to operation were insufficient to 
permit any conclusion as to the indication for operation. In seven cases the 
preoperative symptoms were characteristic of early ulceration, with no evi- 
dence of penetration, uncontrollable bleeding or cicatricial obstruction. In at 
least one case the symptoms were more suggestive of gallbladder disease, and 
gastro-enterostomy was performed as a matter of routine, upon finding a 
gastric ulcer at celiotomy. 

Of the remaining 12 cases the symptoms suggested penetration alone in 
two cases, penetration and some degree of obstruction in four cases, and 
obstruction alone in six cases. 

Seven of the ten cases in which some degree of obstruction was suggested 
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by the symptoms showed definite retention upon roentgenologic examination. 
Of these ten cases, five had gastric analyses before operation and four showed 
definite hyperacidity. 

In no instance in which obstruction was considered the indication for 
operation had belladonna (or other antispasmodic) been given a prolonged 
trial preoperatively. The importance of this is illustrated by Case 3 upon 
whom gastro-enterostomy was originally performed because of obstruction. 
The patient subsequently developed a jejunal ulcer and the anastomosis was 
taken down. Shortly thereafter the original ulcer became reactivated and 
evidence of obstruction recurred. This time, however, the obstruction re- 
sponded excellently to large doses of belladonna and gastric lavage. If ob- 
struction be the indication for operation, it is essential to evaluate by lavage, 
antispasmodics and sedatives how much of the obstruction is cicatricial and 
how much due to spasm and edema. 


Operative Factors Contributory to Development of Jejunal Ulcer 


Anterior, Long-Loop Gastro-Enterostomy.—In three cases the original 
operation was an anterior, long-loop gastro-enterostomy. In two of these 
entero-enterostomy or Roux en Y drainage was established at the same time. 
One of these cases had a recurrence of severe digestive symptoms three weeks 
after operation, and two months later showed definite roentgenologic evidence 
of jejunal ulcer. The second case went for three years before developing 
roentgenologic evidence of jejunal ulcer. The ulcer subsequently healed under 
medical therapy and the patient is still well, ten years after the original opera- 
tion. The failure of this patient to develop another jejunal ulcer may be due 
to the fact that partial resection was performed at the time of Roux en Y 
anastomosis, or possibly to the development of an achlorhydria (her gastric 
contents having been found anacid on one examination). The third patient, 
who did not have a simultaneous entero-enterostomy performed, went eighteen 
years before suddenly perforating a jejunal ulcer. At this time he was 
operated upon with Roux en Y technic, despite which he has gone for seven 
years without a recurrence. This may be attributable to the fact that his 
original ulcer was gastric, supporting the hypothesis that jejunal ulcer is less 
apt to occur in patients with gastric ulcer. 

Three other cases with jejunal ulcers following previous gastro-enterostomy 
were reoperated and an anterior, long-loop gastro-enterostomy with an entero- 
enterostomy established. These three cases developed jejunal ulcer in six 
months, three and one-half weeks and twelve days respectively. Entero- 
enterostomy by preventing adequate neutralization of gastric acidity is danger- 
ous; when combined with anterior gastro-enterostomy, so that a more vulner- 
able loop of jejunum is exposed to highly acid gastric juice, it is even more so. 

Entero-Enterostomy or a Roux en Y Anastomosis—In nine of the 23 
cases entero-enterostomy or Roux en Y anastomosis was the procedure em- 
ployed. Four of the cases received this type of anastomosis at the time of 
the operation for the original ulcer. Three of these developed jejunal ulcer 
in three weeks, ten months and six months respectively. The fourth case had 
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a partial gastrectomy at the same time and went three years before developing 
jejunal ulcer. 

In five other cases entero-enterostomy was established at a subsequent 
operation for jejunal ulcer. Four of these developed their second jejunal 
ulcer in one month, six months, three and one-half weeks and six months 
respectively. These same patients had gone for two years, two and one-half 
years, one year and seven years respectively, before developing jejunal ulcer 
after their first operation, which in no instance included entero-enterostomy. 

One of these cases came to operation a second time for jejunal ulcer. 
The entero-enterostomy was left in situ but a slightly lower loop of jejunum 
was anastomosed to the stomach. This time evidence of jejunal ulcer ap- 
peared in three months. At the third operation for the jejunal ulcer an 
anterior gastro-enterostomy using a much lower loop of jejunum, combinea 
with entero-enterostomy, was performed. In twelve days highly acid juice 
was discharging through a jejunal fistula which had perforated through the 
abdominal wall. This indicates the danger of anastomosing the stomach to 
low loops of jejunum and of performing entero-enterostomy or other pro- 
cedures deviating neutralizing alkaline juices from the gastro-enterostomy 
stoma. 

Gastrectomy as a Protection Against Jejunal Ulcer. 
gastrectomy was performed as the original operation for duodenal ulcer. In 
two of these cases the resection was of the Billroth II type. These two devel- 


In three cases partial 





oped jejunal ulcer two and four years after operation respectively. In the 
third case a Roux en Y anastomosis was established in addition to the resec- 
tion, and jejunal ulcer developed three years postoperatively. 

Four other cases which had developed jejunal ulcer following gastro- 
enterostomy later underwent gastric resection. In one of these the operation 
was a Polya type of resection, and the patient is free of symptoms, six years 
later. In the second of these four cases a Billroth II gastrectomy was per- 
formed and within three and one-half months the patient died of a perforated 
jejunal ulcer. In the other two cases the Devine type of physiologic exclusion- 
resection was employed. These two cases should really not be considered as 
gastrectomies, inasmuch as no actual gastric tissue is removed in this operation. 
The unusual rapidity with which jejunal ulcer followed exclusion-resection in 
these cases (three and one-half weeks and 12 days respectively) was un- 
doubtedly attributable to the simultaneous establishment of entero-enterostomy. 

It is not intended to discuss here the relative advantages or disadvantages 
of gastrectomy, but at least in this small group of cases it did not render the 
patients immune to the later development of jejunal ulcer. 

Unabsorbable Suture Material—In only one case was there reason to 
believe that unabsorbed suture material might have contributed to the develop- 
ment of jejunal ulcer. In three other cases unabsorbable suture material had 
been used for the seromuscular stitch, but there was no later opportunity to 


examine the stoma. 
Appendix.—In five cases the appendix was removed at the time of gastro- 
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enterostomy. In one of these cases, operated elsewhere, the pathologic report 
was “chronic appendicitis” In 14 of the 23 cases the appendix was not 
removed, and in those cases in which the gastro-enterostomy was performed 
at this hospital, it was reported as presenting no evidence of disease at opera- 
tion. Four patients came to operation for duodenal ulcer despite previous 
appendicectomy. In comparing the interval of freedom from symptoms fol- 
lowing gastro-enterostomy in the groups with and without appendicectomy, no 
significant differences could be noted. Four of the patients who did not have 
an appendicectomy still remain well seven to 11 years after their jejunal ulcers 
have healed, either medically or by secondary operation. One of the cases 
that did very badly after gastro-enterostomy had undergone an appendicectomy 
three months before gastro-enterostomy. With so many factors contributing 
to the pathogenesis of postoperative jejunal ulcer it is naturally impossible to 
gain precise information as to the exact role played by the appendix. From the 
data in these cases its importance would seem to be minimal and its routine 
removal at the time of performing gastro-enterostomy of questionable value. 


Postoperative Factors Contributory to Development of Jejunal Ulcer 


Adherence to Diet—In 12 cases there was practically no systematized 
dieting after operation. One patient, operated upon elsewhere, did not re- 
ceive dietary instructions or precautions upon leaving the hospital. Six of the 
patients who departed from their diets during the first year after operation 
experienced a return of digestive symptoms suggestive of jejunal ulcer within 
the same year. The only two patients who adhered faithfully to a prescribed 
diet remained well for 14 and 18 years respectively before developing jejunal 
ulcer. The general impression from a study of the records was that the inter- 
val of freedom irom digestive symptoms after gastro-enterostomy was pro- 
portional to the period of strict adherence to a suitable diet. 

Alcohol.—Alcohol played very little role in the development of jejunal 
ulcer in these 23 cases. Most of the patients who had previously enjoyed al- 
coholic beverages had learned from experience that alcohol and peptic ulcer 
did not agree. In 17 of the cases there was no evidence of any use of alcohol. 
In three cases there were definite statements that alcohol was being habitually 
consumed in at least moderate quantities. Only one patient partook of ex- 
cessive quantities. 

Tobacco.—Twelve of the 23 patients were smoking at least moderately 
prior to, or at the time of return of digestive symptoms. Some admitted 
smoking as many as 20, and one patient 30 cigarettes daily. The relationship 
between smoking and recurrence of digestive symptoms need not necessarily 
have been a direct one. The excessive use of tobacco may simply have coin- 
cided with periods of increased nervous tension, or may have constituted only 
one phase of a general departure from ulcer regimen. 

Latent Foci of Infection—The following were looked for as possible foci 
of infection: Teeth; tonsils; sinuses; hemorrhoids; and the genito-urinary 
tract. In nine cases there were no apparent foci of infection at the time of 
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the first evidence of jejunal ulcer. The other 14 exhibited one or more poten- 
tial foci of infection. In no instance, however, were these foci considered im- 
portant or even contributory factors in the formation of the jejunal ulcer. 
The evidence concerning the role of infection in relation to peptic ulcer is 
purely speculative and still debatable. However, in view of the mere possi- 
bility, that despite our lack of evidence infection may bear even a minimal 
relation to the development of peptic ulcer, it is worth while eliminating such 
foci of infection in patients with peptic ulcer. 

Healing in Jejunal Ulcer—lIt is commonly thought, and rightfully so, 
that the existence of a jejunal ulcer is a constant threat to the patient’s safety. 
Jejunal ulcers following anterior gastro-enterostomy have been considered 
more dangerous because of a tendency to perforate freely into the peritoneal 
cavity; whereas jejunal ulcers following posterior gastro-enterostomy have 
been considered more likely to become adherent to the transverse mesocolon 
and colon, with ultimate establishment of a gastrojejunocolic fistula. These 
impressions were not necessarily borne out by this study. Of five jejunal 
ulcers operated upon for perforation, two followed anterior gastro-enterostomy. 
In one of these free perforation had occurred into the peritoneal cavity. Of 
the other three cases, following posterior gastro-enterostomy, two had _ per- 
forated freely into the peritoneal cavity. Gastrojejunocolic fistulae ultimately 
developed in two cases following posterior gastro-enterostomy. The danger 
of such complications, perforation and gastrojejunocolic fistula might be con- 
sidered urgent arguments for early operation in jejunal ulcer. However, four 
patients have now gone from four to ten years after showing evidence of 
jejunal ulcer, and remain comfortable, except when they indulge in dietary 
indiscretions. In four cases rigorous dieting produced roentgenologic evi- 
dence of complete healing of the jejunal ulcers. In one of these cases the 
roentgenologic findings reappeared within two years following departure from 
a suitable diet. The fact that jejunal ulcer like duodenal ulcer may undergo 
periods of activity and quiescence suggests that if fluoroscopic examinations 
were made with every return of digestive symptoms following gastro-enteros- 
tomy, the incidence of jejunal ulcer might be far greater than is commonly 
supposed. The fact that jejunal ulcers may heal spontaneously calls for the 
institution of vigorous dietary measures with alkali, and antispasmodics if 
necessary, at the slightest recurrence of digestive symptoms. 

The Role of the Nervous System in Postoperative Jejunal Ulcer—The 
importance of mental trauma, emotional unrest, the stress and strain of 
civilized life have long been known to be among the underlying causes of the 
development of peptic ulcer. Ivy lamented the fact that dogs do not worry 
about the stock market and hence are highly refractory to the development 
of experimental peptic ulcer. Volumes have been written on the importance 
of psychogenic and environmental factors in this disease, and the reader is 
referred to an excellent summary on the subject by Cushing.*” 

It was evident that most of these patients either had a good deal to worry 
about, or were the type to worry a good deal over very little. It is: difficult 
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to compare the environmental factors operating at the time of the formation 
of the original peptic ulcer with those in existence at the time of development 
of a jejunal ulcer, and only very general impressions may be obtained. These 
point to the existence of intricate psychologic and sociologic problems deserv- 
ing of most thorough study. 

Prophylaxis and Therapy of Jejunal Ulcer.—It is obvious that the best 
treatment of jejunal ulcer is its prevention. This does not necessarily mean 
performing less gastric surgery. The fact that only 23 cases of postoperative 
jejunal ulcer could be found in the files of the Presbyterian Hospital is, in 
itself, a recommendation for gastric surgery. This, of course, with the reserva- 
tion that absolute indications for surgical intervention must exist. Unwill- 
ingness to adhere to medical measures does not constitute an indication for 
operation. Since gastro-enterostomy entails at least a temporary period of 
dieting postoperatively, patients who have not adhered faithfully to medical 
measures are apt to do badly. As for choice of surgical procedure, entero- 
enterostomy, a Roux en Y anastomosis, or other procedure resulting in the 
deviation of the alkaline juices from the site of the gastrojejunostomy should 
be avoided. Since the small intestine becomes increasingly vulnerable to the 
corrosive effect of gastric juice, the greater the distance from the pylorus, a 
jejunal loop as close to the ligament of Treitz as is consistent with a good 
anatomic result should be selected. If the appendix appears diseased it 
should be removed. The patient should be properly informed of the im- 
portance of dietary measures after operation, and should be especially warned 
to return to the most rigorous type of ulcer regimen with the slightest re- 
currence of symptoms. Tobacco and alcohol should be forbidden. Foci of 
infection should be eradicated preferably before operation. And if, despite 
such precautions jejunal ulcer should still develop, immediate vigorous medical 
therapy should be resumed, surgery being reserved for the late complications 
of jejunal ulcer; namely, perforation, gastrojejunocolic fistula, uncontrollable 
bleeding and cicatricial obstruction. If, on the other hand, the original in- 
dications for operation were at all questionable, or if an unphysiologic type 
of anastomosis was employed, a surgical revision is indicated, with dissolution 
of the gastro-enterostomy or entero-enterostomy. 

The confidence of the patient must be gained by a skillful psychotherapeutic 
approach and his life so regulated, even to the point of altering his environ- 
ment, as to eliminate tangible sources of emotional disturbance. 

CONCLUSIONS 

(1) Twenty-three cases of jejunal ulcer following operations for peptic 
ulcer have been studied. Nine of these had their primary operation for pep- 
tic ulcer elsewhere. 

(2) Jejunal ulcer occurred more frequently in males in this series. 

(3) Jejunal ulcer occurred more often in patients operated upon for 
duodenal ulcer. 

(4) The interval between gastro-enterostomy and the development of 
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jejunal ulcer varied considerably, the shortest being 12 days and the longest 
18 years. 

(5) The symptoms, physical signs, roentgenologic diagnosis and chem- 
istry of the gastric contents in jejunal ulcer are discussed. 

(6) The indications for gastric surgery must be definite. 

(7) Entero-enterostomy, Roux en Y anastomosis and other procedures 
leading to inadequate neutralization of gastric acidity should be avoided. 

(8) Low loops of jejunum should not be selected (this applies particu- 
larly to anterior gastro-enterostomy ). 

(9) Partial, and even subtotal gastric resection is no guarantee against 
the future development of jejunal ulcer. 

(10) The importance of the postoperative regimen is discussed. 

(11) The importance of the psychotherapeutic approach to ulcer patients 
is discussed. 

(12) The prophylaxis and therapy of jejunal ulcer is discussed. 


The author is greatly indebted to Drs. Allen O. Whipple and Arthur Purdy Stout 
for their helpful advice in the preparation of this study and permission to report these 
cases. 
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FUSION IN CHARCOT’S DISEASE OF THE KNEE 


A NEW TECHNIC FOR ARTHRODESIS 


Ravpx Soro-Hati, M.D. 
San Francisco, Ca.ir. 
FROM THE DEPARTMENT OF SURGERY, DIVISION OF ORTHOPEDIC SURGERY OF THE UNIVERSITY OF CALIFORNIA 
MEDICAL SCHOOL, SAN FRANCISCO, CALIF. 

A TONE of pessimism pervades the surgical literature dealing with arthro- 
desis for the treatment of Charcot’s arthropathy. Because only an occasional 
successful fusion has been reported, it seems of value to describe an arthrodesis 
obtained by means of a technic which has not been previously described. 

The method consists of a two-stage operation, the object of the primary 
procedure being to improve the vascular supply of the involved area through 
extensive multiple drill-holes. The drill should be at least four inches long and 
one-fourth of an inch in diameter. The technic consists of placing drill-holes in 
both femoral and tibial condyles in a fan-shaped distribution so that on each 
side the drill-point penetrates the cortex in the region of the parosteal bone 
formation, and in the shaft it should travel for three or four inches into the 
medullary cavity. The leg is then immobilized by a posterior plaster splint for 
a period of four to six weeks after which time a standard arthrodesis is 
performed. 

It is well known that there is no actual infection and no toxin present at 
the site of Charcot’s disease. The experimental work of Eloesser showed that 
neuro-arthropathies can be produced by traumatizing the joints of cats in which 
the limb has been previously rendered anesthetic by severance of the posterior 
sensory nerve roots. It would appear, therefore, that the underlying pathologic 
change is the destruction of the normal protective sensory mechanism of the 
joint so that it is unable to carry on its normal response to trauma. In a 
typical involvement of the knee there is primarily diminished sensation, fol- 
lowed by marked effusion, distention’ of the capsule and relaxation of the 
ligaments. These changes lead to Injury of the articular cartilage and to 
marginal fractures and sprains with extensive formation of loose bodies. 
Because of lack of normal reparative processes the bones become sclerotic and 
there is curtailment of the blood supply. Thinning of the articular cartilage 
leads to further sclerotic changes in the subchondral articulating areas. Sclero- 
sis may also extend several inches from the joint margin. Concurrently with 
these joint changes there is a luxuriant growth of irregular masses of par- 
osteal bone which seems to be an effort to repair those injuries which extend 
through bone to the area of the periosteum. Because of the limited regenerative 
powers and the avascularity of the bones making up these joints, it seemed 
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reasonable to attribute the failure of fusion to a lack of suitable bone tissue. 
The anticipated change produced by the multiple drilling was verified when 
five weeks after such drilling of the femur and tibia microscopic studies of 
sections of bone showed new capillary formation and new fibroblasts and osteo 
blasts in the channel where the drill had penetrated. 


Case Report.—F. M., Italian, male, age 51, was examined, in 1927, by an internist 
because of paresthesia of the chest. His blood Wassermann was four plus: Intravenous 
and intramuscular antiluetic treatment was administered between 1927 and 1929. In 1931, 
while the patient was receiving weekly intramuscular injections of mercury, he began to 





Fic. 1.—Preoperative roentgenograms (April, 1937) of a case of Charcot’s disease of the knee joint. 


develop discomfort, swelling and instability of the left knee. He was examined by the 
author at that time and a diagnosis of Charcot joint was made. A Thomas walking- 
caliper brace was applied which allowed him to get about better, but he found it annoying. 
In spite of continued antiluetic treatment the deformity and swelling of the knee increased 
until April, 1937, by which time the patient had become totally disabled because of a marked 
outward bowing of the knee, and the resulting instability so great that he could not walk 
satisfactorily (Fig. 1). At that time the spinal fluid showed: Wassermann, one plus. 
Lange, 0012210000. Cell count, 6 per cm. Pressure 180 Mm. Blood Wassermann 
negative. Urine negative. 

Operative Procedures.—April 19, 1937: Under spinal anesthesia, a median parapatellar 
incision two inches long was made exposing the knee joint. Fifteen drill-holes were 
placed radially through both condyles of the femur and tibia with a one-quarter inch drill. 
The leg was then fixed in a plaster splint. On May 28, 1937, an arthrodesis was performed, 
employing the following technic: A cup-shaped incision six inches in length was made 
curving just below the patella. Excessive synovia and the fat pad were removed. About 
one-quarter of an inch of the tibia and of the femur were excised. The tibial spines were 
refreshened and left protruding through a notch which had been made in the intercondylar 
fossa. Fixation of the bones was then produced by the introduction of two Steinman pins 
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which entered through the upper end of the tibia and were introduced into the femur, 
crossing each other. The leg was placed in a plaster hip spica. The fixation pins were 
removed five weeks after operation. 

Subsequent Course —Examination on August 25, 1937, showed clinically that the knee 
was solid. The spica was removed and a posterior plaster splint applied. On November 23, 





Fic.. 2.—Roentgenograms (November 2, 1937) showing the result of the arthrodesis five and one-half 
months after operation. 





' 
1937, union was present, demonstrated both roentgenologically and clinically, and the 
patient was allowed free weight-bearing. 
SUMMARY AND CONCLUSION 

A report is made of a rapid and successful fusion in a case of Charcot’s 
disease of the knee by a two-stage operation, the primary procedure consisting 
of multiple drilling of the involved bones to increase their vascularity and 
osteogenic power. This procedure was followed five weeks later by an 
arthrodesing type of operation. : 

The results of arthrodeses upon neuropathic knee joints have been dis- 
appointing. This may be attributed to the poor blood supply and to the 
sclerosis of the osseous tissue, rather than to any inherent loss in the processes d 
of tissue reaction and regeneration. f 
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INTRAMEDULLARY PRESSURE WITH PARTICULAR REFER- 
ENCE TO MASSIVE DIAPHYSEAL BONE NECROSIS 
EXPERIMENTAL OBSERVATIONS 
Ratpu M. Larsen, M.D. 

NASHVILLE, TENN. 

FROM THE DEPARTMENT OF SURGERY OF VANDERBILT UNIVERSITY, NASHVILLE, TENN, 

As A result of Lexer’s! experimental studies, the anatomic distribution 
of blood vessels in long bones is now clearly understood. But there has 
been so little concrete experimental study of the function of these vessels, in 
the voluminous literature dealing with growth, repair, regeneration, atrophy, 
necrosis and other disorders of bone, that their fundamental physiologic re- 

actions remain, with few exceptions, unknown. 

Axhausen? found focal epiphyseal bone necroses associated with resorp- 
tion and incomplete repair in embolism of epiphyseal vessels. Although Strep- 
tococci were cultivated from these lesions he attributed the degenerative 
change to ischemia rather than bacteria because of the absence of inflam- 
mation. 

Nussbaum*® experimentally verified the ischemic nature of the lesions 
described by Axhausen. Nussbaum’s work is of particular interest because 
it is one of the few dealing with experimental vascular insufficiency of 
epiphyseal bones. 

Muller* observed focal necrosis of compact human bone in advanced ar- 
terial sclerosis due, he believed, to infarction. He attributed the brittle- 
ness of senile bone to these lesions and emphasized the difficulty of pro- 
ducing prolonged bone ischemia by simple arterial occlusion. In no instance 
did he encounter medullary necrosis. 

The experiments of Johnson® constitute the first fundamental contribution 
to our knowledge of the role played by each of the three components of the 
blood vascular system of long bones in bone repair. Johnson concluded 
that outer cortical bone is supplied and its viability maintained by periosteal 
vessels ; whereas the internal portion of the shaft and metaphyses is supplied 
and kept viable by the nutrient and metaphyseal vessels. 

3runschwig® produced extensive bone and marrow necrosis in experimental 
animals by actually destroying most of the periosteal, metaphyseal and nu- 
trient vascular connections. In some of his experiments the necrosis involved 
almost the entire shaft and marrow. Infarction occurred only in animals 
with unclosed epiphyseal lines, and in no instance was there sequestration. 

While Brunschwig had shown that bone and marrow could be killed by 
extensive interference with their blood supply, Drinker and Drinker? first 


studied blood flow and cytology of living marrow vessels perfused with dif- 
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ferent substances at different pressures. They demonstrated the effect of 
stimulation and interruption of the nerve accompanying the nutrient vessels 
and the effect of asphyxia on volume flow of blood. Their experiments 
were conducted, however, under conditions in which collateral circulation of 
the periosteum and metaphyses was uncontrolled and the state of the epi- 
physeal cartilages in these experiments is not clearly described. 

In 1928, Axhausen® and his collaborators advanced the hypothesis that 
massive necrosis in acute suppurative osteomyelitis is due to septic iniarction 
of bone. 

Phemister® pointed out that the experimental findings of Johnson and 
Brunschwig are contrary to this assumption because complete ischemia of a 
massive segment of diaphyseal cortex would require obstruction of at least 
two independent vascular networks. 

We would suggest, however, that the rigidity of the walls of medullary 
cavities in long bone, and the close interdependence of volume blood flow 
and pressure which this anatomic characteristic implies, indicates that mas- 
sive necrosis of acute suppurative osteomyelitis may be due to ischemia caused 
by increased intramedullary pressure, which may produce its effect inde- 
pendent of the course and origin of the vessels involved. Studies of the 
effect of pressure exerted in and upon long bones are infrequently recorded 
in literature. 

Bergman,’’ attempting to ascertain the mechanism by which the pressure 
of expansile tumors produced its changes, drove expanding pins into the 
medullary cavities of long bones. Spiral fractures always followed. Em- 
ploying pegs of diameter slightly less than the medullary cavity, he found 
extensive, painless lacunar resorption, never involving the whole thickness 
of the shaft, associated with both periosteal and endosteal proliferation, and 
concluded that continuously acting pressure from inside the medullary canal 
produces greater proliferation than absorption. One must credit him with 
clearly emphasizing the importance of distinguishing changes in growing 
and adult bone, differentiating between directly and indirectly applied pres- 
sure, and indicating the importance of the axis of the bone in which pressure 
is applied. It is almost paradoxical that this investigator, studying pressure 
which produces its effect so freqttently by disturbances in circulation, should 
have overlooked the importance of the tremendous damage to medullary cir- 
culation which his experimental methods induced. 

Robl," studying the effect of externally applied pressure, wrapped the 
long bones of rabbits with elastic bands and springs, and produced resorption 
of a thin layer of underlying cortex, greatest at the site of greatest pressure. 
He did not ascertain to what extent these changes were due to the immediate 
injury of the periosteal circulation or its subsequent exclusion. 

Burkhardt,'? applying pressure to the whole extremity by wrapping the 
legs of rabbits and dogs with elastic bands, found that extensive bone necrosis 
accompanied soft tissue necrosis, that bone is especially susceptible to dis- 


turbances in circulation, that the marrow withstands ischemia better than 
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the compact bone itself, and that bone proliferation occurs only when the 
damage has been great enough to involve the marrow. While the degree and 
duration of circulatory exclusion is not quite clear in his paper, it constitutes 
one of the first purely physiologic studies of the bone blood vascular system. 
The simplicity of the experimental method is worthy of mention. 

It is the purpose of this paper to record experimental results obtained in 
the study of intramedullary pressure with particular reference to massive 


diaphyseal bone necrosis. 


Part I. Studies of Intramedullary Vascular Pressure 


Animals.—Ten dogs, young and old adults, were employed. Some of 
these were street dogs, other had been fed on regular balanced diets with 
adequate proteins, salts and vitamins for a period of several weeks. before 
being studied. 

Preparation.—The animals in good health were anesthetized with 0.03 


Gm. of barbital per kilo intravenously. They were then given 200 mg. 
Toronto heparin intravenously. The right common carotid was cannulated 


low in the neck and after shaving and preparing the left thigh, the distal one- 
eighth of the femoral shaft was exposed without otherwise disturbing the 
periosteum or its adjacent and contiguous structures. 

Procedure —The periosteum over the anterior surface of the femur was 
then incised vertically for approximately 2.5 cm., the central portion of the 
incised periosteum stripped laterally about 0.5 cm. on each side, and the 
cortex of the femur was then perforated approximately 2 cm. proximal to its 
distal epiphysis by a 0.75 cm. drill. The marrow was punctured by the per- 
forating drill as it penetrated the cortex. A tapered threaded steel cannula 
was then turned into the cortical perforation, immediately connected to a 
mercury manometer ; and the pressure, thus obtained, recorded simultaneously 
with the right carotid arterial pressure on a common base line. 

Results —In eight dogs the marrow cannula pressure obtained in this 
manner rapidly rose to 30 to 40 Mm. of mercury. Pressure variations in the 
medullary system occurred simultaneously with carotid arterial pressure 
variations but were of less magnitude. Even Traube Herring type variations 
in pressure could be clearly seen in the medullary cannula system. These 
pressure relationships persisted for the duration of the life of the animal if 
anticoagulants were repeatedly administered. 

In two dogs the medullary pressure did not rise. In one a clot was 
found about the bur-hole. In the other the cannula had probably been 
screwed against the opposite wall. 

Conclusions. Part 1—When dogs anesthetized with barbital are hepar- 
inized and the marrow cavity cannulated in the manner described, the average 
relationship of arterial to intramedullary cannula pressure is approximately 


3:1 and the intramedullary cannula pressure changes parallel the arterial 


pressure variations. 
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Part II. Studies of the Effects of Adrenalin, Ephedrine, Pituitrin 

and ffistamine on Intramedullary Pressure 

Adrenalin Hydrochloride —Experiment. Eight animals, prepared and 
anesthetized as in Part I, were each given one-half minim of 499» adrenalin 
hydrochloride per kilo intravenously. 

Results —In all experiments performed, the following of which is illus- 
trative (Graph 1), essentially the same results were obtained. Synchronous 
with the rise in arterial tension to 
200 plus Mm. mercury, there was a 
rise of 4 to 6 Mm. of mercury in 
the intramedullary cannula pressure 
of only a few seconds’ duration, 
after which the intramedullary can- 
nula pressure precipitously fell from 
38 Mm. of mercury to 12 to 14 Mm. 
mercury where it remained during 
the period of elevated carotid arte- 
rial pressure. Thereafter as the 
arterial tension fell from 180 to 200 
Mm. mercury toward normal, the 
intramedullary cannula pressure 
gradually rose so that both the ar- 
terial and intramedullary pressures 
returned to their respective levels 





which they maintained prior to the 


Graew 1.—Adrenalin: The upper tracing is administration oft adrenalin at the 
the mercury manometer carotid artery pressure a rn 
The middle tracing is the mercury manometer same time. Chere was no tendency 
medullary cavity pressure. The lowest tracing is ; ‘ : 5 
the base line. Initial arterial pressure 104, initial to a delaved over-rise in the intra- 
intramedullary cannula pressure 34 Mm. mercury. : 
Ten seconds before the point of the abrupt rise in medullary cannula pressure. 
arterial pressure one-half minims per kilo, 1/1000 Gi 


adrenalin chloride was given intravenously left Pituitrin (Surgical ).—Experi- 
jugular. Duration of this experiment approximately - 


20 minutes. Note the abrupt and marked divergence ment. Eight animals, prepared and 
of arterial and intramedullary cannula pressure. A : 

anesthetized as in Part I, were each 
given one unit per kilo pituitrin S, mtravenously. 

Results—In all of our experiments we obtained essentially the same 
results as in the following graphically illustrated experiment (Graph 2). 
Synchronous with the rise in arterial tension from 110-120 to 160 Mm. mer- 
cury, there was a very brief rise in intramedullary pressure of 2 to 4 Mm. of 
mercury followed by an almost instantaneous drop from 36 to 8-10 Mm. 
mercury. Coincident with the gradual fall in arterial pressure toward normal 
there was a slow proportionate recovery rise in intramedullary cannula pres- 
sure, both arterial and intramedullary cannula pressure arriving simul- 
taneously at the level maintained prior to the administration of pituitrin. 

Ephedrine Hydrochloride —Experiment. Four animals, prepared and 
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anesthetized as in Part I, were each given 2.5 mg. per kilo ephedrine hydro 
chloride intravenously. 

Results.—The following graphically illustrated experiment (Graph 3) 1s 
typical of the results obtained in all dogs studied. Synchronous with the 
rise in arterial tension from 110-120 to 180 Mm. mercury there was a rise 
in intramedullary pressure from 34-30 to 52-54 Mm. mercury. This rela 
tionship persisted throughout the effective period of the drug so that both 
the arterial and intramedullary cannula pressure reached the level sustained 
prior to the administration of ephedrine simultaneously. 
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GraPpH 2.—Pituitrin: The upper tracing is the mercury manometer carotid artery pressure 


The middle tracing is the medullary cavity pressure. The lowest tracing is the base line Initial 
arterial pressure 104. Initial intramedullary cannula pressure 36. Ten seconds before the primary 
rise in arterial pressure one unit per kilo, pituitrin S, was administered intravenously left jugular 
The transitory rise in intramedullary cannula pressure followed by the precipitous fall sustained 
throughout the period of hypertension is apparet Duration of recorded experiment approximately 
one hour. 

Histamine.—Experiment. Four animals, prepared and anesthetized as 


in Part I, were each given 0.05 mg. per kilo histamine hydrochloride intra- 
venously. 
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GraPH 3.—Ephedrine: The upper tracing is the mercury manometer carotid artery pressure 
The middle tracing is the mercury manometer intramedullary cannula pressure. The lowest tracing 


is the base line. Initial arterial pressure 100 Initial intramedullary cannula pressure 38. Ten 
seconds before the abrupt rise in arterial pressure dog was given 2.5 mg. per kilo ephedrine hydro 
chloride intravenous left jugular. The precipitous sustained rise in intramedullary cannula pressure 
throughout the period of hypertension is apparent. Duration of recorded experiment approximate] 
one hour. 


Results —The results in all dogs studied were almost identical with the 
following graphically illustrated experiment (Graph 4). Coincident with 
the abrupt fall of arterial pressure from 120 to 30 Mm, mercury there was 
an abrupt fall in intramedullary pressure from 34 to 24 Mm. mercury, 
widely disproportionate to the fall in arterial tension. Inconstantly present 


was a short lived secondary rise in intramedullary pressure after the initial 


decline. 
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Comparison of the Pressure Effects of Adrenalin, Ephedrine and Pitui- 
trin S.—Graph 5 is an illustration of the divergent effect of both adrenalin 
and pituitrin between carotid arterial and intramedullary cannula pressure, 
contrasted with the parallel effect of both ephedrine and histamine on these 
pressures. 

Conclusions. Part 11.—In animals prepared as described in these experi- 
ments, the clear-cut, constant divergent effect produced by both adrenalin 
and pituitrin between arterial and 
intramedullary cannula pressure and 
the parallel effect of ephedrine on 
these pressures are clearly estab- 
lished. 

It is not within the scope of this 
paper to investigate the minute phys- 
iologic and pharmacologic reactions 
which underlie these clear-cut  re- 
sults. 

We are well aware that the pres- 





GrapvH 4.—Histamine: The upper tracing is 
the mercury manometer cat tid artery pressure sures developed in the intrame lul 
The middle tracing is the mercury manometer 
intramedullary cannula pressure. The lowest trac larv cannula may not be the exact 
ing is the base line. Initial arterial pressure 106. - : E rte : 
Initial intramedullary cannula pressure 38 Fight intramedullary pressure in these ex- 
seconds before precipitous fall in arterial pressure, , 
dog was given 0.05 mg. kilo histamine hydro periments. Certainly, however, the 
chloride intravenous left jugular. The precipitous - 


fall_in intramedullary cannula pressure and its fluid in the intramedullary cannula 
gradual recovery are apparent Duration experi : ' - 

ment approximately 25 minutes space was in direct pressure con- 
tinuity with the intramedullary vascular pressure, and the results obtained are 
in accord with what one would anticipate when dealing with a vascular network 


enclosed in rigid walls. 


Part III. Studies of Degenerative Changes Occurring in Long Bone Fol- 
lowing Elevation of Intramedullary Pressure by Physiologic Saline Solution 

Experimental Procedure-—Part A: Dogs and pups ranging from 7 to 
14 kilos were deeply anesthetized with barbital 25 mg. per kilo, and the 
anesthesia maintained by repetition of one-half the above dosage of barbital 


‘ 





GraPH 5.—Shows the results of a composite experiment in which drugs were given in sequence 
producing their characteristic change in intramedullary cannula pressure The precipitous fall and 
slow rise with adrenalin and pituitrin is in interesting contrast to the sustained rise produced 
with ephedrine. (a) Adrenalin. (b) Ephedrine. (c) Pituitrin S. 


supported by 1% Gr. morphia whenever the animals reacted sufficiently to 


whine or move. 
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teenth day. 
layer of periosteal new bone deposited over 
distal half of shaft, the underlying cortical 
bone was grossly normal and the marrow 
hyseal car- 


in the distal half was gray. Epiphy 


tilages grossly normal 


On sixth postoperative day wound spon- 
taneously disrupted, discharged serosan- 
guineous inaterial for 6 days, then gradually 


losed. Killed on twenty-third day. There 
was slight thickening of periosteum around 
Cortical ] 


bone grossly normal. 
Marrow in immediate vicinity of bur-hole 


bur-hole. 
grayish, amorphous, surrounded by plug 
of granulation tissue. Epiphyseal cartilages 
normal 


No separation of wound although on 
third day considerable swelling of soft tis- 
Killed on seventh 
day. Periosteum slightly thickened, easily 


sues of entire thigh. 


stripped. No gross defect in cortical bone. 
Bur-hole marrow defect filled with vascu- 
lar granulation tissue. Epiphyseal lines 
closed. Epiphyses normal 


The animals were well padded and their restraints 
The entire thigh and leg were shaved and cleaned and a 
the 


lateral intermuscular septum, the 


muscles were separated at the septum and two inches of the distal femur 
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exposed, The lateral periosteum was then incised vertically 3 cm., stripped 
laterally 0.5 cm. at the midpart of the incision and the underlying cortex was 
then perforated by a 0.75 em. drill. The underlying marrow was penetrated 
as the drill slipped through the cortical bone. A phlanged screw cannula was 
then turned into the medullary cavity. .\ pressure apparatus supplying sterile 
salt solution, 0.9 per cent, was then coupled to the cannula and the wound 
in muscle, fascia and skin closed with interrupted silk. No attempt was 
made to close the periosteum. 

At the termination of the experiment, the pressure for the first time was 
lowered or discontinued and the cannula removed. <A _ single skin suture 
previously placed at the site of the emergence of the cannula was then tied. 


Collodion dressing was applied and the dog allowed up without splints. 


TABLE I] 


Hydrostatic Pressure of 105 to 135 Cm. 


Hydro- Length Num- Inter- 
Dog — See sed ~ Condition of Bone after Death. 
: Pres- Pressure ot before 
No. ‘ : , Other Remarks 
sure Was cc. Dog's 
inCm. Applied Infused Death 
No separation of wound although from 
30 105 24 hrs. 350 10 days third to seventh day thigh was extremely 
swollen. Killed on tenth day. There was 
diffuse thickening of very vascular, nor- 
mally adherent periosteum, beneath which 
there was widespread deposit of new bone 
intimately adherent to old shaft which 
when separated from the subperiosteal 
bone was irregular and motheaten on the 
opposing surface. There was an area of 
white bare bone about 2 cm. long on each 
side of the bur-hole. Marrow irregularly 
soft, homogeneous, yellow throughout 
canal. Epiphysis closed, no gross abnor- 
mality. 
= 4 
On fifth postoperative day wound opened 
34 135 23 hrs. 6,600 10 days spontaneously, drained large amount of 


purulent material and was granulating. 
Draining when animal was killed on tenth 
day. There was diffuse thickening of very 
vascular periosteum which formed part of 
the wall of a large extraperiosteal abscess. 
Diffuse deposit of large amount of sub- 
periosteal new bone intimately continuous 
with bone of old shaft from which it could 
be peeled leaving rough mottled surface. 
Small area bare yellow bone immediate 
vicinity bur-hole. Marrow irregularly ne- 
crotic. Epiphysis closed, no gross abnor- 
mality 
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DIAPHYSEAL BONE NECROSIS 


TABLE III 


Hydrostatic Pressure of 180 Cm. 


Hydro- Length Num- Inter- 
static of Time ber val ; me : P ‘ 
Dog Pre Shidineene ¢ bef Condition of Bone after Death. 
2S - essure Oo yeTore 
No. poe Ww C Doe" Other Remarks 
sure as c og’s 
inCm. Applied Infused Death 
Wound did not disrupt. On fourteenth 
80* 180 12 hrs. 400 14 days day when killed there was massive seques- 


tration of distal one-third of shaft, from 
which the periosteum was separated by a 
large amount of thin purulent fluid, com- 
plete separation from the distal epiphysis 
and diffuse deposit of new bone over cortex 
of upper two thirds of shaft, beneath which 
old cortex was rough but in intimate con- 
tinuity with newly deposited bone. Mar- 
row totally necrotic in distal one-third, ir- 
regularly necrotic mid shaft, and red near 
upper metaphysis 


Wound remained closed. Marked swell- 
7” 180 


NO 
Ny 


hrs. 2,100 16 days ing and redness until sixth postoperative 
day. Killed on sixteenth day. Distal one- 
third of shaft except in immediate vicinity 
of epiphysis bare and white. Periosteum 
elevated and separated from dead bone by 
pus. Epiphyseal line closed. No separa- 
tion. General deposit new firmly adherent 
subperiosteal bone remainder of shaft. 
Marrow necrotic except in spongy bone 
adjacent to epiphysis 


Wound healed without disruption. Killed 

114* 180 20 hrs. 3,400 12 days twelfth day. Complete sequestration shaft 
with separation of periosteum by sub- 

periosteal pus and separation distal epi- 


: physis 


Wound infected. Drained very little. 

47 180 24 hrs. No ap 18 days Killed on eighteenth day. No bare bone 
preciable save in immediate vicinity of bur-hole, 

; infusion filled with granulation extending into mar- 
row which was widely necrotic and amor- 
phous. Extensive thinning of old cortical 
bone by granulation tissue in marrow and 
deposit of new layer of subperiosteal bone 

i I 
thicker than the original diaphysis. Epi- 





physeal lines closed and there was marked 
absorption of end of shaft adjacent, which 
was replaced by cancellous bone from the 
epiphysis partly obliterating the distal 


Marrow space 


* Mixed flora including Staphylococcus aureus obtained from subperiosteal fluid of animals 
80, 117 and 114. 
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TABLE 


Hydro- Length Num- Inter- 
D static of Time ber val 
o¢g » - 
_ Pres- Pressure of before 
No. s : : 
sure Was CX, Dx ge S 
inCm. Applied Infused Death 
46 256 24hrs.  ? but in- 8 days 
fusion took 
plac e 
37A 240 20 hrs. 1,500 12 days 
6 265 8 hrs ? 37 days 
‘ 4 
% 
73 180 12 hrs. 2,900 It days 
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IV 


Hydrostatic Pressure of 240 to 265 Cm. 


Condition of Bone after Death. 
Other Remarks 


Died. Extensive necrosis of bone with 
separation of both epiphyses and denuded 
lower one-third of shaft. Grossly infected. 
During 8 of the 24 hours of pressure, tap 


water was used 


Marked swelling of thigh from second to 
sixth day when wound broke open and 
drained small amount for 3 days. Killed 
on twelfth day. Entire shaft bare except 
small area of attachment (?) at linea 
aspera and at metaphyses, where the 
periosteum for approximately I cm. was 
adherent to the underlying epiphysis and 
resorbing shaft through a layer of new 
bone 0.5 cm. thick. A clear-cut line of sep- 
aration between the shaft and epiphysis 
was clearly demonstrable at the cortex but 


1 
} 


the medulla for approximately 2 cm. was 
replaced by dense cancellous bone continu- 
ous with the epiphyseal bone and new sub- 
periosteal bone deposits. The periosteum 
itself was greatly thickened and extremely 
vascular. It contained new bone only 
where directly approximated to dead shaft 
near the metaphyses and along the linea 


aspera 


Killed on thirty-seventh day. There is 
tremendous enlargement of the entire shaft. 
When bisected the thickening is found due 
to tremendous, diffuse deposit of new, dense 
subperiosteal bone. The outline of the old 
shaft is very irregular both on periosteal 
and endosteal sides. It, in places almost 
invisible, is still present at the midshaft 
but near the epiphysis is obliterated by 
new bone. The marrow cavity is entirely 
filled with dense spongy bone directly con- 
tinuous with epiphyseal bone and _ sub- 
periosteal new bone 


Wound grossly infected from onset. 
Killed eleventh postoperative day. Large 
abscess involving deep tissues and com- 
municating with separated periosteum. 
Distal one-half of shaft bare. Distal epi- 
physis separated at epiphyseal line 
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Part B: In this series the same anesthetic and preparation were employed 
as in animals in Part A. The marrow was cannulated by exposing the 
femoral condyles and perforating the epiphysis and metaphysis. Pressure 
was applied as in Part A, and at the termination of the experiment the can- 
nula was removed and the drill hole plugged with wax and fascia. The joint 
capsule and skin were then closed with interrupted silk. 

TABLE V 
GROUP 2.—BUR-HOLE IN INTERCONDYLAR REGION 


Hydrostatic Pressure of 180 Cm. 


Hydro- Length Num- Inter- 
static of Time ber val . se : 
Dog . ‘ ‘ : Condition of Bone after Death 
‘ Pres- Pressure of before 
No. A : / Other Remarks 
sure Was Ce. Dog’s 
inCm. Applied Infused Death 
Killed. Extensive necrosis of entire 
3 180 24 hrs. 4,000 7days shaft. Complete separation periosteum 
from shaft 
? but in- Died. Extensive necrosis of left femur. 
6 180 32 hrs. fusiontook gdays Separation of epiphyses and periosteum. 
place Large accumulation of subperiosteal pus 
? but in- Killed. Specimen discarded. No bone 
17 180 24hrs. fusiontook 5days necrosis or periosteal change. Bur against 
place opposite wall? 
Only Killed. Periosteal thickening. No re- 
37B 180 24 hrs. small 10days sorption. No separation of epiphysis. Plug 
amount of compressed marrow and blood at mid- 
part of marrow canal. This may have oc- 
cluded the cannula 
? but in- Killed. Extensive separation periosteum 
2 180 24hrs. fusiontook 7days from distal one-half of shaft. No separa- 
place ration epiphysis. Marrow widely de- 


stroyed by cannula 


Summary. Part I1I—When the femoral marrow cavity is infused with 
physiologic salt solution: 

(A) At pressures from 65 to 75 cm. of salt solution for 20 to 24 hours 
(Table I): 

(1) The amount infused ranges from 400 to 2,650 cc. 

(2) There is no edema or elevation of periosteum during period of in- 
fusion and for 24 hours afterward. 

(3) The marrow is killed irregularly distal and adjacent to the site of 
infusion. 

(4) Sequestration of bone does not occur although the wounds are grossly 
infected. 

(5) There occurs a small amount of periosteal new bone especially distal 


to the site of infusion. 
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(B) At pressures from 105 to 135 cm. salt solution for 23 to 24 hours 
(Table II): 

(1) The amount infused ranges from 350 to 6,600 cc. 

(2) The marrow is killed irregularly throughout most of the cavity. 

(3) Sequestration of bone occurs only in the immediate vicinity of the 
site of infusion even though the wound be grossly infected. 

(4) Periosteal new bone is deposited throughout the extent of the shaft, 
and there is resorption of the underlying cortical bone. 

(C) At pressures of 180 cm. or greater salt solution for 12 hours or more 
(Table III): 

(1) The amount of salt solution infused ranges from 400 to 3,000 cc. 
(Table V). 

(2) The marrow becomes completely necrotic. 

(3) Massive necrosis of bone with subsequent separation of periosteum 
and one or both epiphyses occurs. Because of spontaneous reopening of 
wounds, as subperiosteal fluid accumulated, all wounds studied ultimately 
became infected in this series. Mixed flora including Staphylococcus aureus 
were recovered from all wounds studied. 

(4) Typical involucrum may be formed where sequestration occurs. In two 
instances ( Dogs 6 and 37A, Table IV ) sequestration did not occur but a massive 
segment of old shaft was undergoing substitution when animals were killed. 

Conclusions. Part III.—(1) The medullary infusion of 0.g per cent 
salt solution at pressures below 75 cm. for 24 to 48 hours does not lead to 
bone necrosis even though the wounds are grossly infected. 

(2) The medullary infusion of 0.9 per cent salt solution at pressures of 
180 cm. or greater for as short a period as 12 hours, independent of the 
amount infused, leads to massive bone necrosis, followed by massive seques- 
tration in bones whose epiphyseal cartilage existed at the time of the experi- 
ment, and widespread resorption in bones where epiphyseal lines had closed 
prior to the experiment. All wounds studied bacteriologically in this series 
ultimately became infected. 

(3) The continued infusion of salt solution, the absence of necrosis or 
substitution in bones exposed to (55 Mm. mercury) 75 cm. salt solution pres- 
sure for 24 hours even when infection follows, and the constant bone sub- 
stitution or sequestration incurred by application of pressures of (77 Mm. 
mercury) 105 cm. salt solution or greater leads us to the conclusion that in- 
creased intramedullary pressure may be of extreme importance in the pro- 
duction of massive bone necrosis. 

(4) In these experiments “stripping” of the periosteum was not a factor 
in the production of bone necrosis since the periosteum was incised at opera- 
tion widely enough to allow of decompression throughout the period required 
for periosteal detachment to occur. Detachment of periosteum is, therefore, 
secondary to necrosis of the shaft in these experiments and represents the re- 
action of the living periosteum to the dead infected bone, rather than a 





primary factor in the production of massive necrosis. 
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(5) Our experiments suggest that sequestration of dead bone occurs only 
when there has been complete destruction and long continued exelusion of 


the vascular connections between bone and surrounding vascular tissue. 
DISCUSSION 
We are aware that in the experiments cited the marrow cannula fluid was 
often in continuity with the open marrow vascular system. However, the 
rapidity with which marrow cannula pressure changes were induced by the 


drugs administered in Part II as well as the marked variation of fluid infused 





Fic. 1.—A roentgenogram taken Fic. 2.—A photograph of a 
18 days postoperative of an experi typical specimen of massive necro 
mental animal whose tibia had been sis produced by high intramedul 
subjected to 160 cm. salt solution fo: lary pressure (240 cm.) which 
24 hours. (For the sake of clearer was removed from Dog 37A, 
roentgenographic reproduction, — the Table IV 
tibia above, not included in the fore 
going experiments, was used rather 


than the femur.) 
in Part III suggest that the degree of open communication between marrow 
vessels and cannula fluid in these experiments was relatively insignificant. 

In long bones the total medullary capacity in a given bone is fixed by the 
inexpansile cortex forming its walls except as it is modified by growth or dis- 
ease. Moreover, excluding the marrow vessels the medullary cavity 1s 
occupied by relatively incompressible material. Intramedullary tension must, 
therefore, be normally dependent upon intravascular tension. Likewise any 


increase in the relative volume of extravascular tissue can occur only at the 





expense of the volume of blood in the vascular bed. 
In our pressure experiments, therefore, it would seem that whether the 
circulation in bone and marrow was excluded by compression of vessels or 
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by substitution of salt solution by infusion is insignificant. And, while part 
of the exclusion of the circulatory bed in acute suppurative osteomyelitis is 
probably due to the accumulation of inflammatory exudate in extravascular 
tissues of bone and marrow, this process is probably of greater importance 
in zoning pressure heads within the marrow cavity than in the production 
of absolute ischemia as indicated by the results of Johnson’s® experiments. 

In our opinion the results of the foregoing experiments have an extremely 
important clinical application in the treatment of acute suppurative osteomy- 
elitis. 

Since massive sequestration of diaphyseal bone can occur only secondary 
to massive bone necrosis, and since massive diaphyseal bone necrosis results 
from ischemia produced primarily by pressure, the fundamental principle in 
the treatment of acute suppurative osteomyelitis is the release of pressure in 
the infected bone before the bone is killed. 

Failure to clearly distinguish between massive necrosis and sequestration 
of diaphyseal bone, pointed out years ago by Axhausen,? and so important 
in our present concept of the pathogenesis of sequestration in suppurative 
osteomyelitis, is responsible for much of the current disagreement as_ to 
methods of treatment of acute suppurative osteomyelitis and infected com- 
pound fractures. 

Once diaphyseal bone necrosis has occurred in the presence of infection, 
the surrounding living bone and periosteum detach themselves, and depend- 
ing upon the degree and duration of vascular exclusion, sequestration in- 
evitably ensues. The problem then becomes one not of dealing with acute 
osteomyelitis, but of sequestration and chronic osteomyelitis. Obviously, 
since the amount of sequestration parallels the degree and duration of vascular 
exclusion from the dead bone, preservation of maximum vascular connection 
with the injured bone and the earliest possible reapposition of vascular tissue 
to the dead bone is of the greatest importance in treating this phase of the 
disease. 

In acute suppurative osteomyelitis, it is, therefore, necessary that the in- 
volved metaphysis be opened early if massive necrosis and subsequent  se- 
questration are to be avoided. 

7 
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THE EFFECT OF THE DIRECT APPLICATION OF COD LIVER 
OIL UPON THE HEALING OF ULCERS OF THE FEET IN 
PATIENTS WITH DIABETES MELLITUS 


Harotp BranpaLeone, M.D. 
New York, N. Y. 
FROM THE DIABETIC CLINIC OF THE THIRD (NEW YORK UNIVERSITY) MEDICAL DIVISION, BELLEVUE HOSPITAL, 
NEW YORK 

IN A previous study! we found that careful care of the feet of patients with 
diabetes mellitus decreased the incidence of infection of the feet, improved the 
condition of the skin and helped in healing the ulcers. In many cases, how- 
ever, in spite of this treatment, the ulcers failed to heal and constant foot care 
was necessary to avoid serious infection. It occurred to us that as the tissues 
of many of these patients were not in an optimum state of nutrition and as 
vitamin A stimulates the growth of epithelial tissue, that the direct applica- 
tion of cod liver oil might be an effective method of treatment. The healing 
action of cod liver oil has been reported by several observers who used it in 
the treatment of wounds, burns, crushing injuries, superficial sores and car 


2 te Tl with results that the authors felt pointed to an increased rate of 


13 


buncles, 
healing. Cod liver oil has also been reported to have a bactericidal power.!* 

Observations —Two groups of diabetic patients have been studied, one a 
control group of 11 patients who received routine foot care, consisting of daily 
foot soaks, thorough drying, and the application of lanolin. This routine foot 
care was carried on for a period of from one to 32 weeks. The second group 
consisted of 21 patients who had received routine foot care for a period of 
from one to 136 weeks when cod liver oil was applied locally to the lesions. 
These patients may be considered as their own controls during the period 
prior to the use of cod liver oil. Some of the patients in Group II were also 
in the control group, but the lesions were at different sites, except in Cases 1, 
6, and 17. 

The routine foot care used in the Clinic has been described.! It is admin- 
istered weekly in the clinic and also daily by the patient at home. When cod 
liver oil treatment was instituted this foot care was continued, but after dry- 
ing the feet, gauze saturated with cod liver oil was applied directly to the ulcer 
and this was kept in place by a noncompressing bandage. 

Of the 11 patients in Group I there were four males and seven females. 
The average age was 59 years. Eight of the patients were on insulin and the 
average duration of diabetes was 6.7 years. Six had multiple lesions; five 
required hospitalization. 

In Group II all but four of the patients were over 50 years of age. The 
age in both groups is consistent with previously reported observations! in 

Submitted for publication December 10, 1937. 
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which 81 per cent of the patients with infections or ulcers of the feet were 
over 50 years of age. Eleven of the patients studied were females and ten 
were males. The duration of the diabetes varied from one to 17 years. Twelve 
of the patients required insulin. There were no significant changes in the diet 
and insulin requirements in the periods before and during cod liver oil therapy, 
so that these factors did not influence the results. Fifteen of the patients had 
multiple lesions at the time of this study (Table II). Six of them had to be 
hospitalized because of the degree of infection present. 

Results —In the control group (Table I) the lesions in Case I were im- 
proved after 13 weeks but healing did not occur. In Case 6 there was im- 
provement and healing of the Iesions, but they recurred later. Cases 8, 12 
and 17 improved after 22, 13 and 14 weeks respectively. Case 19 developed 
ulcers of the same size and type simultaneously on the third left and fourth 
right toes. One ulcer was treated with routine foot care and the other with 
cod liver oil. The ulcer on the third left toe, not treated with cod liver oil, 
healed in six weeks; the ulcer on the fourth right toe, treated with cod liver 
oil locally, healed in three weeks. Cases 22, 23, 24 and 27 either improved 
somewhat or remained unhealed after 22 to 32 weeks of treatment. Of the 
21 lesions in this group three were unhealed, nine improved, one healed com- 
pletely and eight recurred. 

Of the 21 patients treated with cod liver oil (Table II), only one (Case 
16) failed to show complete healing. This patient had generalized arterio- 
sclerosis, coronary sclerosis and evidenced mild congestive heart failure. Con- 
tinued cod liver oil therapy in the hospital failed to heal the ulcer. Another 
patient (Case 4) did not heal completely after 44 weeks of cod liver oil 
therapy in the clinic, but healing resulted in four weeks when bed rest was 
instituted. In Case 1g there were simultaneous ulcers on the right and left 
foot, of the same size and type. The ulcer on the left foot was not treated 
with cod liver oil and healed in six weeks. The ulcer on the right foot 
treated with cod liver oil healed in three weeks. This patient was in the 
hospital because of a suspected coronary occlusion, and both ulcers were ob- 
served daily. 

The average time in weeks required for complete healing of the ulcers, in 
the 20 cases that healed, was 10.1 weeks. The average duration in weeks of 
these same ulcers, prior to cod liver oil therapy and during a period of routine 
foot care, was 24 weeks. These patients during the entire period of observa- 
tion attended the clinic at least biweekly and during the treatment with cod 
liver oil, weekly. In four cases the ulcers could really be classified as chronic, 
having existed for more than 78 weeks. 

sefore cod liver oil therapy was begun photographs of the feet and the 
ulcers were made of each patient. Following the institution of cod liver oil 
follow-up photographs were taken at weekly and later at biweekly intervals. 
As it is obviously impossible to publish all of these photographs, only some of 
the cases are shown (Cases 2, 3, 4, 8, 9, 10 and 12). 
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Observing these cases as we did at weekly intervals, it was possible to 
note the character of the healing that occurred. This healing resulted from 
a rapid increase in epithelial tissue. As this took place the tissue developed 
a healthier appearance and the uneven margins smoothed out. 
Discussion—The results in Group I are similar to the results obtained in 


! in which it was shown that the 


a larger group treated with routine foot care, 
incidence of infection of the lower extremities and the number of cases requir 


ing hospitalization was decreased. 





4 


Before treatment 10/29/36 2 wks. after treatment 


7 wks. after treatment 
I! I2 36, ) 2f) 





9 wks. after treatment 12 wks. after treatment 19 wks. after treatment 
12/24/36. 1/14/37. 3/4/37. 

The results in Group II suggest that cod liver oil will increase the rate of 
healing of ulcers in patients with diabetes mellitus. What factor in cod liver 
oil is responsible for this remains open to discussion. It may be that the vita 
min content is the responsible agent. On the other hand, cod liver oil con 
tains some highly unsaturated fatty acids'*—arachidonic, with an iodine num 
ber of 334, and clupanidonic with an iodine number of 368. Unsaturated fatty 
acids apparently have a stimulating effect on the growth of hair and may also 
have a stimulating effect on epithelial tissue. We are at present studying 
the effect of cod liver oil and certain of the unsaturated fatty acids on the 
healing of wounds in rats rendered chronically vitamin A deficient. The 
results of these studies will, we hope, throw some light on the comparative 


effect of these two agents. 
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It seems reasonable to suggest, as a result of these observations, that the 
application of cod liver oil to ulcers occurring in patients with diabetes mel- 
litus will shorten the healing time and so decrease the incidence of infection 
of the feet. 

SUMMARY 


Eleven diabetic patients with ulcers of the feet treated with routine care 
were studied for periods of one to 32 weeks. In this group, three lesions re- 
mained unhealed, nine were improved, one healed completely and _ eight 
recurred. 

Twenty-one diabetic patients with ulcers of the feet, which had existed 
for periods varying from one to 136 weeks, were treated by the topical ap- 
plication of cod liver oil in addition to routine foot care. 

All of these patients had been treated with routine foot care prior to cod 
liver oil therapy. 

In 20 of these 21 patients complete healing of the ulcers followed the 
local application of cod liver oil. The average time required for healing to 
take place was 10.1 weeks. 

The average duration of these ulcers prior to this therapy was 24 weeks. 

REFERENCES 

' Brandaleone, H., Standard, S., and Ralli, E. P.: Prophylactic Foot Treatment in 
Patients with Diabetes Mellitus. ANNALS OF SURGERY, 105, 120, 1937. 

*Loehr, W.: Treatment of Extensive Burns of First, Second and Third Degree with 
Cod Liver Oil. Chirurg., Berlin, 6, 233, 1934 

> Loehr, W.: Cod Liver Oil for External Use in Therapy of Wounds. Deutsch, med. 
Wehnschr., 60, 561, 1934. 

*Loehr, W.: External Application of Cod Liver Oil. Therap. d. Gegenw., 75, 444, 
1934. 

*Loehr, W.: Combination of Cod Liver Oil and Plaster Bandage in Therapy of In- 
juries with Tissue Losses in Fingers and Toes. Chirurg., 6, 5, 1934. 

®*Loehr, W., and Treusch, K.: Treatment of Poorly Healing Ulcerating Stumps with 
Large Tissue Defects by Cod Liver Oil and Plaster-of-Paris Casts. Zentralbl. f. 
Chir., 61, 1686, 1934. 

* Steel, J. P.: Cod Liver Oil Treatment of Wounds. Lancet, 2, 287, 1935. 

*Lauber, H. J.: Relation Between Vitamins and Healing of Wounds. Beitr. z. klin. 
Chir., 161, 565, 1935. ‘ 

* Lauber, H. J.: Importance of Vitamins in Healing of Surgical Wounds. Deutsch, med. 
Wehnschr., 60, 560, 1034. 

” Tennent, J. H.: Cod Liver Oil Treatment of Wounds. East African Med. Jour., 12, 
325, 1936. 

’ Daver, M. B.: Crude Cod Liver Oil in Treatment of Wounds. Brit. Med. Jour., 1, 
169, 1937. 

' Loehr, W., and Treusch, K.: Bactericidal Effect of Cod Liver Oil and Cod Liver Oil 
Salve on Pyogenic Bacteria—Experimental Studies. Zentralbl. f. Chir., 61, 1807, 
1934. 

'’ Tumanskiy, V. K., and Yatsevich, I. A.: Cod Liver Oil Treatment of Infected Wounds. 
Klinicheskaya Meditsina, Moscow, 13, 1421, 1935. 

' Winton, A. L., and Winton, K. B.: The Structure and Composition of Foods. Vol. 3, 
John Wiley and Sons, 1937. 


152 














BRIEF COMMUNICATIONS 
AND CASE REPORTS 


ACUTE PERFORATION OF A DUODENAL DIVERTICULUM 
James L. Beaver, M.D. 
Kansas City, Kansas 


FROM THE UNIVERSITY OF KANSAS HOSPITALS, KANSAS CITY, KANSAS 


Case Report.—A white male, age 54, was admitted to the University of Kansas 
Hospitals, service of Dr. Thomas G. Orr, April 21, 1937, stating that while at work 
22 hours previously he had suffered a sudden severe cramp-like pain in the midabdomen 
just above the umbilicus. Soon afterward he became nauseated and vomited bile-stained 
fluid several times. He was taken home in an ambulance and hot and cold packs applied 
to the abdomen with no amelioration of symptoms. His bowels had not moved during 
the day and several enemata were given with no return of feces or relief of the pain 
About three hours after the onset the low epigastric pain became generalized and re- 
mained so thereafter. 

The patient denied having had any similar seizures in the past and, in fact, denied 
ever having had any previous gastro-intestinal symptoms whatever. 

Physical Examination revealed a rather poorly nourished middle-aged, white male, 
apparently acutely ill, lying in bed with thighs flexed complaining of severe generalized 
abdominal pain. Temperature, 100° F.; pulse, 92; respirations, 22; blood pressure, 130/70 
The head, neck, and thorax were essentially normal. The abdomen was slightly dis- 
tended and moved very little with respiration. The entire abdominal wall was tense with 
board-like rigidity on the right, more marked in the right lower quadrant, where the 
tenderness was greatest. Hemoglobin, 92 per cent; W.B.C., 10,000; 84 per cent poly- 
morphonuclears. The blood chemistry was normal. 

The patient presented the picture of a ruptured abdominal viscus. An acute appendicitis 
with perforation was considered to be the most probable diagnosis, although perforation 
of a peptic ulcer and diverticulitis of the colon with rupture were considered. 

Operation.—Fibrous adhesions were present between the viscera and the anterior 
abdominal wall from the region of the pylorus downward into the pelvis. The appendix 
was thickened and bound down by fibrous adhesions, but no evidences of acute infection 
were seen. There was free pus in all parts of the peritoneal cavity. Purulent exudate 
was most marked about the pylorus. The lesser peritoneal cavity was opened and found 
to contain pus and necrotic tissue. No gastric or intestinal perforation could be identified 
The findings, however, suggested a perforation into the lesser peritoneal cavity. The 
abdomen was closed and drains placed to the lesser peritoneum and right iliac fossa 
Cultures from the peritoneal exudate showed B. coli and a small gram-positive Diplococ- 
cus. The patient responded poorly to therapy after operation and died April 24, 1937. 

Autopsy—Two duodenal diverticula were found, one on each side of the ampulla 
of Vater. They were approximately the same size, each measuring about 3 cm. in depth 
by 2 cm. in maximum diameter. The diverticulum behind, and to the right of the am- 
pulla, appeared acutely inflamed and had ruptured at its apex into the retroperitoneal 
tissue behind the head of the pancreas resulting in extensive multiple retroperitoneal 
abscesses. The infection involved particularly the tissue along the root of the mesentery 


and about the right kidney and ureter. The ampulla itself showed no gross abnormality. 


Submitted for publication October 15, 1937. 
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The only other finding of significance was an extensive bilateral, confluent broncho- 


pneumonia. 


CoM MENT.—Spontaneous rupture of a duodenal diverticulum is apparently 
a rare occurrence. A search through the English literature on duodenal 
diverticula revealed a case which was reported in 1926 by Monsarrat'. This 
patient, a white female, age 58, gave a long history of “indigestion.” A pre- 
operative diagnosis of acute cholecystitis was made, but at operation a ruptured 
duodenal diverticulum was found, removed, and the patient recovered. 

In 1930, Lucinian? also reported a case of a diverticulum of the duodenum 
which had perforated into the pancreas. The diagnosis was made preopera- 
tively by roentgenologic examination and was confirmed at operation. Re- 
covery, following removal, was uneventful. 

Huddy* reports a case of gangrenous diverticulitis in a white female, age 
27, mistaken for an acutely inflamed appendix lying under the liver. At 
operation a duodenal diverticulum was found, black and necrotic at the tip. 
The diverticulum was excised and the patient recovered. There may have 
been some leakage from the diverticulum in this case but no acute perforation 
was found. 

REFERENCES 
1 Monsarrat, K. W.: Acute Perforation of a Duodenal Diverticulum. British Jour. Surg., 

14, 179, 1926-1927. 

*Lucinian, Joseph H.: Diverticulum of the Duodenum Perforated into the Pancreas. 

Am. Jour. Roentgenol. and Radium Ther., 24, 684, 1930. 

* Huddy, G. P. B.: Duodenal Diverticula with Report of a Case of Gangrenous Diver- 


ticulitis. Lancet, 2, 327, 1923. 


A MODIFICATION OF THE INCISION FOR THORACOPLASTY* 


Howarp LinrentuaL, M.D. 
New York, N. Y. 


THE PRESENT-DAY operations for thoracoplastic compression of the tuber- 
culous lung differ materially from those of Sauerbruch,! Brauer? and others,’ 
beginning about 1908. The first important modification for reducing the 
gravity of the operation was that of Maurer,* who did not carry his incision 
higher than the spine of the scapula and still was able to resect the first rib 
by upward retraction of the skin and mobilization of the deeper tissues. About 
three and one-half years ago the writer? published a method in which the 
lower end of the Maurer incision was carried forward in the seventh inter- 
space just below the angle of the scapula. The upper stage of the thoraco- 
plasty was then replaced by the far more valuable apicolysis. Indeed, it has 
been found that the first rib need not be sacrificed,® provided full compres- 
sion of the diseased upper lung has been secured. If, then, there are no 

* Read before the New York Surgical Society, December 8, 1937. Submitted for 


publication March 5, 1938. 
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INCISION FOR THORACOPLASTY 


tuberculous lesions in the lower part of the lung, this apicolytic procedure 
may be all that is necessary. When, however, there is disease of the lower 
lung and surgical compression seems advisable, it has been the custom here 
tofore to reopen the lower part of the first-stage scar and to continue the 
paravertebral incision downward and outward (Fig. 1). 

A greatly simplified lower-stage operation is herewith presented, which 
procedure, apparently, causes the least possible trauma. 

Since, at the first stage, the seventh 
rib is within easy reach and the inci 
sion has been carried forward around 
the angle of the scapula, it 1s unneces 
sary to reopen this wound. By now 
incising down upon the ninth or the 
tenth rib, and retracting the latissimus 


dorsi and the spinal muscles backward 


2) aveeresece D> 


Pade 


without transversely dividing them, 


“ee, oo* B 


there will be atforded space enough for 





the completion of the thoracoplasty. 





Through the incision upon the ninth "PeeaeD 

rib as much of the bone as is necessary 

may be taken away, just as is usually Fic. 1.-A—B and A’—B’: Maurer’s in 
: 5 ey vi Ks cision for upper-stage thoracoplasty or for apico 

accomplished in the simple operation _ lysis (slightly modified). C——D: Incision for 

for empyema. Then the eighth rib, if rntg: Megs nese tb ede ee 
sull present, may be exposed by re- 

tracting upward and the tenth by retracting downward. If it is desired to 

take the eleventh rib also, the incision may be made upon the tenth instead of 

the ninth; or still another may be made upon the eleventh rib or in its inter- 
space. 

These rib-parallel incisions with muscle retraction, as here described, are 
far less traumatizing than those which cross the ribs at any angle.* They 
can nearly always be accomplished under local anesthesia. The postoperative 
compression is, of course, managed according to the principles for thoraco- 
plasty. 

The well-known rule that two shorter wounds are less shocking and less 
subject to complications than a single long one, holds good in thoracic as well 
as in abdominal or other surgical procedures. 

REFERENCES 

'Sauerbruch, F.: Die chirurgische Behandlung der Lungentuberkulose. Verhandl. des 
VI Internat. Tuberkulosekongresses, 1908 

* Brauer, L.: Erfahrungen und Ueberlegungen zur Lungenkollapstherapie. Beitr. z. Klinik. 
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* All the usual incisions except that of Maurer are diagrammatically demonstrated in 
Dr. John Alexander’s recent excellent book on collapse therapy’. 
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*Maurer, A.: Le Thoracoplastie dans le traitement de la tuberculose pulmonaire. J. de 
Chir., 36, 857, 1930 

* Lilienthal, Howard: Pulmonary Tuberculosis; Recent Types of Operation. J.A.M.A., 
102, I1Q7, 1034. 

* Lilienthal, Howard: Conservation of the First Rib in Apicolytic Thoracoplasty. Jour. 
Thor. Surg., 6, 414, 1937. 

* Alexander, John: The Collapse Therapy of Pulmonary Tuberculosis, 473. Charles C. 
Thomas, Springfield, Il. 


Discussion.—Dr. Orto C, PickHarpt (New York) said that there 
is as yet no standard incision for thoracoplasty, in the sense that a McBurney, 
Kammerer, or suprapubic incision is standardized, and, therefore, any new 
idea is of course welcome. In general, the thoracic surgeon performing a 
thoracoplasty makes a long curved incision somewhere between the scapula 
and the spinous processes from above downward, extending it upward for 
the higher ribs, and downward and forward for the seventh and eighth ribs, 
around the lower tip of the scapula. This is usually found in the seventh inter- 
costal space. The name “‘periscapular incision” has been suggested for this. 
The muscularity of the patient and the amount and number of ribs to be re- 
sected are, of course, a guide to the length of the cut. The higher the ribs 
to be resected, the more muscles there are which have to be actually cut 
across. The lower down the ribs are, the more varied and the easier it is to 
remove them. The names of Brauer, Friedrich, Wilms and Sauerbruch are 
attached both to their incision and the type of operation. For the eighth, 
ninth, tenth and eleventh ribs, a hockey-stick type of incision, separate from 
the first one and placed more medially and lower, is employed. Emile Hol- 
man has employed a posterior curved incision added to the lower third of 
the primary incision. It is in the third and fourth stages, and in the eventual 
removal of the anterior portions of the unresected ribs that ingenuity must be 
exercised in order to cause the least possible damage to muscles and nerves. 


AN EFFICIENT METHOD FOR THE REDUCTION AND 
IMMOBILIZATION OF COLLES’ FRACTURE * 
Henry F. Granam, M.D. 

Brookiyn, N. Y. 

TABULATION of the examination of 125 claimants, previously involved in 
an accident, whose alleged injury was a fracture of the wrist, has shown some 
interesting facts which have led to changes in our treatment of these frac- 
tures. In 102 of these, the examination was made between three and nine 
months after the accident. More than 75 private physicians, whose names 
were recorded, and 27 different hospitals rendered the surgical care, so the 
final results are representative of those now commonly obtained in New 
York City. The results were good in 82 cases, or two-thirds of the total. 


* Read before the New York Surgical Society, October 27, 1937. Submitted for 


publication September 28, 1937. 
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Twenty-two had fair results and 21 were poor. Wrist flexion was impaired 
20 per cent or more in half of all the cases while extension of the wrist was 
normal in two-thirds and only a small percentage of restriction was present 
in the remaining third. Pronation of the wrist was seldom diminished, 
but supination could not be fully obtained in 22 individuals, or nearly one- 








Fic. 1.—TIllustrates the method of reduction. 
Fic. 2.—Shows the hand being held in position while the plaster hardens. 


fifth of the total. Finger flexion was similarly impaired in one-fifth of the 
cases. Definite deformity, due to anterior displacement of the head of the 
ulna, was present in 30, and slight deformity in seven others, or nearly one- 
third of the total. Radial shortening and deviation were found definitely in 
27 and slightly in six others, or one-quarter of the total. Failure of a few 
claimants to prove these fractures in court will merely increase the percentage 
of unsatisfactory results for the severe injuries need no confirmatory evidence. 

To obtain a good result in a Colles’ fracture, the first essential is accurate 
restoration of the displaced bone to its normal position. This is usually at- 
tempted by manipulation with the fingers and hands, but is not always success- 
ful, for, at times, greater force is necessary. 


157 





HENR Y Ge ( ;RAI I A M Annals of Surgery 


July, 1938 





Fic. 3.—Shows overcorrection, the lower fragment of the radius being displaced anteriorly. 





Fic. 4.—Shows wrist flexion, finger flexion and ulnar deviation 
with rotation of the hand. 
Fic. 5.—Shows wrist flexion and pull on the radius with the fore- 
arm in supination. 





158 














Volume 108 CC J\LLES’ F R ACTU RE 


Number 1 


During the past year we have been using the method shown in Figure 1, 
which substitutes the push and pull of the strong muscles of the shoulder 
girdle for the weaker ones of the forearm and hand of the operator. This 
gives better control of the fragments and more perfect and easy reduction 
of the fracture. Under anesthesia, with the patient in the dorsal position 
and the injured upper extremity lying upon a table at a right-angle to the 
body, the surgeon, who is standing in the angle between the body and the 
arm, places the forearm in complete supination and rests the base of his 
palm against the lower end of the upper fragment of the broken radius. 
\With his other hand, he then grasps the hand of the patient, flexes the wrist 
half way and forcibly pulls the lower end of the broken radius downward 
and forward as he pushes the upper end backward (Fig. 1). A distinct 
crepitation is usually felt long before the full force available has been used. 
This indicates a reduction of the dorsally displaced fragment to its proper 
position, If too much strength is used in this method, an overcorrection or 
anterior displacement may be produced (Fig. 3). This must be carefully 
avoided. 

After proper alignment has been secured, anterior and posterior plaster 
splints, narrower than the wrist, but thick enough to be strong, are placed 
in position and the upper ends held by a few turns of a gauze bandage. With 
the forearm still in complete supination and the wrist in about two-thirds of 
normal flexion, the bandage is continued downward over the wrist and hand 
almost to the base of the heads of the metacarpal bones, where the splints 
should end. Then, while the plaster is still soft, with the wrist thus flexed 
and held in supination, the hand is pulled away from the radius toward the 
ulna, making traction on the radius to maintain its full length as much as 
possible. The hand is also rotated so as to throw the head of the ulna back- 
ward. During these manipulations, the other hand of the operator has held 
the upper portion of the splints firmly back against the table upon which 
the extremity rests (I*ig. 2). This position is held until the plaster hardens 
(Figs. 4 and 5). To recapitulate: Complete supination, wrist flexion, hand 
in ulnar deviation and rotated with the thumb toward the u!na anteriorly. 

The fingers and thumb should be flexed and extended from the first day 
throughout convalescence. The disadvantages of immobilization of the wrist 
in a flexed position are well known but can easily be prevented by proper 
care. After one weck, the splints should be removed at frequent intervals, 
the wrist should be firmly grasped by a hand encircling the site of fracture and 
flexion and extension of the wrist gently performed by the surgeon in ever 
increasing range as a longer time elapses. The patient should frequently 
place the forearm in the supine position on a table even while the splints are 
in place and the sling should be discarded as soon as possible. In a limited 
number of cases, we have found this an easy method to reduce Colles’ 
fractures and a means of preventing some of the disability and deformity 
that have followed them in the past. Nothing can take the place of adequate 
personal attention by the surgeon, and later physical therapy. 
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The histories of the patients examined show that many of them were 
kept in splints or in a plaster encasement for a period of six weeks or more 
with no attempt at regular massage or motion. Undoubtedly, some of the 
disability and delay in recovery were due to these factors. 

An extensive search of the literature has failed to find a description of 
a similar method for the reduction of Colles’ fracture. Buxton!’ says, “Supina- 
tion is the position of choice in immobilization of fractures of both bones, 
because it is the optimum position for the recovery of function, as the most 
important arm movements are from supination to pronation, and after fixa- 


tion, the latter movement is more easily recovered than supination.” 
SUM MARY 

(1) Examination of 125 individuals at varying intervals after an alleged 
fracture of the wrist showed impairment of wrist flexion and supination and 
deformity due to anterior displacement of the head of the ulna and shortening 
of the radius in a considerable percentage of the cases. 

(2) A method previously undescribed, we believe, is proposed for the 
reduction of Colles’ fracture. 

(3) A method of immobilization, designed to minimize the disabilities and 
deformities mentioned above, is described. 

(4) The importance of proper care during the period of immobiliza- 
tion is emphasized. 
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